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PREFACE

This report has been prepared to serve as an unclassified source
of information ani data concerning the atmospheric nuclear test program
conducted by the United States prior to 1963, The information contained
herein was reproduced directly from the classified versions of the
DASA 1251 series of reports. The classified material which was deleted
to prepare this report was in accordance with the requirements of the
Atomic Energy Act of 1954 and would not contribute to an understanding
of the radiation interactions with personnel, All fallout plots and
radiation contours are presented exactly as they srpeared in the classi-
fied version of DASA 1251,
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INTRODUCT ION

The objective of this report is to provide a ready reference of
fallout patterns and related test data for those engaged in the anal-
ysis of fallout effects,

This compilation was extracted from DASA 1251 '"Local Fallout from
Nuclear Test Detonations " (U) Vol. 2 "Compilation of Fallout Patterns
and Related Test Date" (U) Parts 1 through 3. DASA 1251 Vol. 2 was the
work of Manfred Morgenthau, Harvy Meieran, Richard Showers, Jeffrey
Morse, Norman Dombeck, and Arnoldo Garcia of the U.S. Army Nuclear
Defense Laboratory under Defense Atomic Support Agency (now Defense
Nuclear Agency) sponsorship.

Although local (early) fallout is emphasized, the data presented
will be useful to those studying world-wide (delayed) fallout as well.
In this report local fallout is defined as all fallout which consists
principally of the larger particles that are deposited within 24 hours
after the detonation. World-wide or delayed fallout is defined as
fallout which consists of very small particles which descend very
slowly over large areas of the earth's surface.

Data resulting from each U.S. detonation are presented chronolog-
ically. For each detonation, the basic information useful for an
interpretation of the fallout data is tabulated first, This is followed
by both on-site and off-site fallout patterns where available. A graph
of the growth-rate of the cloud and stem is presented next. Wind speed
and direction are than tabulated as a function of altitude, and hodo-
graphs are drawn from these data.

EXPLANATION COMMENTS ON DATA PRESENTED
Fallout Patterns

One or more fallout patterns are given for each event, except for
those shots for which no sigificant residual radiation was observed
downwind of GZ or for which no patterns were found in the literature.
In the remarks included on the basic data sheet for each shot, the
individual fallout patterns are discussed briefly; some comments are
made for those shots for which no patterns were available. The dose-
rate contours for the fallout patterns have been drawn to show the
gamma dose rate in roentgens per hour, three feet above the ground, in
terms of the one hour after burst reference time. The t-!-2approximation
was used when no actual decay data was available to adjust radiation
measurements to the one hour reference time. It is important to recog-
nize the H+l hour is used as a reference time, and that only the con-
tours from low yield weapons are complete at one hour after burst.

For high yield weapons, fallout over some parts of the vast areas

o vl chaidatiiads i s

Lo

A

e Kkl e it ok e 1 i

Aeatuw KN L va.,

j
1




shown does not commence until many hours after the burst. The time
of arrival of fallout is indicated on some of the fallout patterns by
"dot-dash" lines. The time lines are intended to give only a rough
average arrival time in hours as estimated from the wind reports and
the available monitoring information.

Induced Activity Patterns

The contamination resulting from low air bursts is due primarily
to the activity induced by neutrons which are captured by certain ele-
ments in the soil, notably sodium, manganese aua aluminum. The re-
sulting radiation field is circular and covers a limited area about
ground zero., Weather conditions have very little influence on the

y location cor shape of the induced radiation pattern. However, increas-
F . ing the muisture content in soils can iicrease the induced activity

= levels. The rate of decay of the induced radiation field is different
from the decay of fission products and depends on the composition of
: the soil over which the weapon was detonated. For Nevada soil, the
- sodium and manganese composition generally varies by a factor of 1.4
- to 2 and the aluminum composition varies by a factor of 3 to 7 within
- and between test areas. For most induced activity patterns in this
2 report, a general neutron-induced decay curve for Nevada soil was used
i to extrapolate the observed dose rates back to H+¢l hour. For a few in-
: duced activity patterns, Na** decay is used to extrapolate the observed
dose rates to H+l hour. This decay rate is not strictly applicable but
it closely approximates the observed decay.
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Wind Data

The tables of wind data give surface and upper air winds for
P_ heights up to at least the top of the nuclear cloud. These data are
# presented for times as close to shot time as possible and for several
: times after shot. Directions are in degrees from which the wind is
b blowing, and are measured clockwise from North. Velocities are in
- statute miles per hour. The height of the tropopause at shot time is
= given when available. Although the meteorological data were taken in
T close proximity to ground zero, they do not necessarily represent the
: E wind field downwind from ground zero in space and time.

I TN T 1R T R e s
¥

The hodographs are drawn for a constant balloon rise rate of
5,000 ft/hr and are presented for illustrative purposes only. The
fall rates of particles vary considerably with altitude; therefore,
errors will result from the use of a constant fall-rate hodograph for
fallout prediction. In general, particles in higher altitude levels
fall faster and the percentage change in the falling rate is greater
for larger particles. The numbers on the hodographs represent alti-
tudes in thousands of feet. The associated points represent the loca-
tions on the surface where particles having a constant fall-rate of
5,000 ft/hr would land if they originated over GZ at the altitudes
shown, The letter S on the hodographs stands for "Surface" and the
number next to it in parenthesis (for the Nevada shots) is the site
elevation of ground zero in feet above MSL.
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SN OPERATION CROSSROADS - Able

, PPG time GMT Sponsor: IASL and DOD

< DATE: 1 Jul 1946 30 June 1946

* TIME: 0900 2200 SITE: PPG - Bikini

3 £ 11° 37' 10" N

3 i 165° 29' 20" E

Site elevation: Sea level

TOTAL YIELD: 23 kt

F ¢ HEIGHT OF BURST: 520 ft

TYPE OF BURST AND PLACEMENT:

Air burst over water

§ FIREBALL DATA:

E ¢ Time to lst minimum: WM CLOUD TOP HEIGHT: 40,000 ft MSL

[ Time to &nd maximum: M :

E : Radius at 2nd maximum: ~ 576 ft CLOUD POTIOM HEIGHT: Not available :

3 3

CRATER DATA: No crater i

: ;

E. ’

) - b

RFMARKS: :

r The residual radioactivity on target vessels was low. On D+l day,

Y radioactivities greater than O.lr per 24 hours were found on only 13 ;

3 vessels. The residual radicactivity in the water after H-hour was E

E negligivble, |
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TABLE i BIKINI WIND DATA FOR OPERATION CROSSROAIS, ABLE
’ '
Altitude —__H-hour __H# hours —__ 1+ hours
(MSL) Dir Speed Dir Speed Dir Speed
feet degrees nmph degrees mph degrees mph
Surface (o70) (09) ohs c9 oTe 08
4,000 130 16 130 16 120 b
5,000 (130) (16) (130) (15) (120) (14)
6,000 140 17 130 LY 120 15
8,000 120 13 120 1 020 16
10,000 (120) (19) 130 17 120 16
12,000 120 08 110 16 130 17
14,000 100 10 110 10 070 53
15,000 100 08 020 06 oho 06
20,000 330 05 150 17 170 09
25,000 180 09 280 c2 230 o7
30,000 340 o7 330 05 310 05
35,000 340 02 080 06 Calm Calm
40,000 070 09 360 25 350 28
45,000 030 30 330 31 320 32
NOTES:
l. Numbers in parentheses are estimated valucs.,
2. Surface wind data was obtained on Bikini; upper wind data was
obtained on board the Mt. McKinley.
3. Tropopause height wes 54,000 to 60,000 feet (exact height is
uncertain).
4. At H-hour 'he surface air pressure was 14.68 psi, the temperature

27.2°C and the dew point 23.4°C.
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; OPERATION CROSSROADS - Baker
E . PPG time GMT Sponsor: LASL and DOD
A % DATE: 25 Jul 1946 2L Jul 1946
E ¢ TIME: 0835 2135 SITE: PPG - Bikini - Near How
; & ~ 11° 37* 10" N
1 b 165° 29' 28" E
k g Site elevation: Sea level
) TOTAL YIELD: 23 kt
J HEIGHT OF BURST: -90 ft

PRI

TYPE OF BURST AND PLACEMENT:
Underwater ~ cable-supported

FIREBALL DATA: 90 ft above lagoon floor.
Time to 15t minimum: Lagoon was 180 ft deep.

Time to 2nd maximum:
Radius at 2nd maximum:

223

CLOUD TOP HEIGHT: 7,600 ft MSL

A T e e e

! . Diameter: 3,300 £t maximum
1,800 It minimum
Depth: 25 ft

ol e e A i g o

! REMARKS:

The contamination pattern is unreliable. The dose-rate readings
used for the pattern were obtained from the total dose measured by
film badges collected between D+10 days and P+15 days. The radicactivity
on the target vessels diminished t its greatest
extent the base surge extended about 2,000 yd upwind, 3,000 yd crosswind
and 4,000 yd@ downwind. "The contamination resulted from fallout or
radiocactive rain from the mushroom head reinforced somewhat by condensation
of the base surge. Ideally there should have been an annular infinitive-
dogse pattern as a result of fallout from the outer edges of the mushroom
head. This ideal pattern was changed because of the intermittent be-
: havior of the rain-out and because of the varying ability of the different
4 ' target ships to retain the fallout activity."
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Figure 4. Operation CROSSROADS - Baker. On-site
dose rate contours in r/hr at H+l hour.
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TABRLE 2 DIKINI WIND DATA FOR CPERATION CROSSROAIS = BAKER

“ATeitude —__ H-hour AIEltode . _il-kour
(MSL) Direction Speed {MSL) -  Dirsction Bpeed
feet degrees: mph teet degrces mph
Surface 200 03 14,000 080 09
2,000 180 12 15,000 080 - 09
k,000 160 12 16,000 080 13
6,00C 150 09 20,000 110 09
8,000 150 08 25,000 050 12
10,000 120 09 30,000 - 0ko 20
12,000 110 1% 35,000 060 32

NOTES:

1. Surface wind data was obtained at H+l hour on Bikini;
upper wind data was obtained on board the "Fall River."

2. Tropopause height was 5L,000 to 60,000 feet (exact height
is uncertain).

3. At H-hour the surface air pressure was l4.68 psi, the
temperature 28.9°C and the dew point 25.0°C.

SCALE
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o ] 0
miles

3 Rise rate. 5000 ft/her
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Figure 6. Hodographs for Operation CROSSROADS - Baker
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11° 40' N
162° 14 37" E
Site elevation: Sea level

_‘,‘ OPERATION SANDSTONE - X-Ray

__PPG Time oMT Sponsor: LASL

iy MTE: 15 Apr i5.c 4 Apr 1948

5 CTIME: 0617 1817 SITE: PPG - Eniwetok - Janet

TCTAL YIELD: 37 kt
_ HEIGHT OF BURST: 200 ft

ff 'YPE OF BURGT AND PLACEMENT: ]
: - Tower burst over coral soil :
" FIREBALL DATA: E
Time to 1lst minimum: NM CLOUD TOP HEIGHT: 56,000 ft MSL
; Time to 2nd maximum: NM CIOUD BOITOM HEIGHT: 25,000 ft MSL
3 Radius at 2nd maximum: NM
CRATER IATA:. Not available |
2 7
{ 3
REMARKS: :
No fallout pattern available. Radicactive samples were taken from k
i Ground Zero and showed a decay Also much .
: activity due to Na®* was observed. Cloud reached the tropopause
3 in 12 minutes.
3 1
1 X
4 ]
; ;
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TABLE 3 ENIWETOK WIND DATA FOR OPERATION SANDSTONE - X-RAY

Altitude H-hour _ H+2 hours __ H+¥3 hours

(MSL) Dir Speed Dir Speed  Dir Speed

feet degrees  mph degrees mph degrees mph
Surface 090 10 090 12 070 16

2,000 -~ -- 100 15 oT0 23

b,000 - - 100 12 090 23

5,000 100 14 (100) (12) (095) (ek)

6,000 - - 090 12 100 25

8,000 -— -- 110 21 030 23

10,000 130 W 130 15 o080 16
12,000 - -- 120 13 080 12

14,000 -—- - 140 09 070 09

15,000 150 09 (10)  (09)  (o75) (08)
16,000 -—- - 140 10 080 o7

18,000 --- - 140 09 360 o7
20,000 160 09 1o 02 210 02
25,000 230 12 220 12 120 09
30,000 240 1k 210 15 ——- --
35,000 220 23 210 21 - --
40,000 220 15 220 21 -—- -
45,000 220 3k 220 37 -——- .-

50,000 230 23 230 21 —-- -
55,000 220 Lt --- .- can -

NOTFS:

1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.

3. The H-hour wind data was estimated by the USAF weather station

on Eniwvetok Island. The H+2 and H+3 hour winds .'ere measured.

b, At H-hour the sea level pressure was 1190 mb, temperature TS°F,

and the dew point T1°F.
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OPERATION SANDGTONE - Yoke

PPG time GMT
DATE: 1 May 1948 30 Apr 1948 ‘ Sponsor: LASL

TIME: 0609 1809
SITE: PPG - Eniwetok - Sally
11° 37 WO" N
162° 19' 27" E
TOTAL YIELD: 49 kt Site clevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
FIREBALL DATA: Tower burst over coral soil
Time to lst minimum:
Time to 2nd maximum:
Radius to 2nd maximum:

CLOUD TOP HEIGHT: 56,000 ft MSL -
CLOUD BOTTOM HEIGHT: 35,000 ft MSL ?

252

CRATER DATA: Not available

> A e - .
7 BT N R T T ST gt T R e s e A A e g T S e e

L

3 REMARKS : b
5 No fallout pattern available. Cloud renched tropopause in 12 ‘
minutes. Yoke rain-out was observed or Kwajalein at H+3€ hours; i

rain fell for 10 hours and tae maximum activity observed was 6 to i

10 wr/hr. f
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TABLE 4 ENIWKTOK WIND DATA FOR OPERATION SANDSTONE - YOKBR

A T e, e

Altitude __Hehour _____H¥3 hours_
(ML) Dir Speed Dir Speed
feet degrees mph degrees mph
Surface 080 16 070 15 .
\ 2,00 .- -- 070 21
4,000 - -- 0%0 12
5,000 090 14 170 o7
) 6,000 - -- 180 o8
g 10,000 160 12 150 . 939
; 14,000 -—— -- 080 L1 A
15,000 090 o7 090 29 ‘
; 16,000 -—- -- 100 28 i
! 20,000 220 12 170 L2 3
25,000 210 16 250 70 i
¢ 30,000 210 2h 270 L7 :
F 35,000 220 L8 - -- _
40,000 210 57 -—- -- :
5 45,000 210 5h -—- -- :
: 50,000 200 49 .- --
55,000 200 4o --
} NOTES:
. 1. Tropopause height was estimated to be 56,000 f't MSL at H-hour.
i 2. The H-hour wind data was estimated by the USAF weather station
' on Eniwetok Island. The H+3 hour winds were measured.
3. At H-hour the sea level pressure was 1050 mb, the temperature

T9°F, and the dewpoint T2°F.
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Figure 11. Hodographs for Operation SANDSTONE - Yoke.
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; OPERATION SANDSTONE - Zebra

E

% PPG time GMT Sponsor: LASL

i DATE: 15 May 1955 14 May 19’43

; TIME: 0604 180k SITE: PPG - Eniwetok - Yvonne
11° 33' 15" N

162° 21' 24" E
: Site elevation: Sea level

TOTAL YIELD: 18 kt
HEIGHT OF BURST: 200 ft

; TYPE OF BURST AND PLACEMENT:

E Tower burst over coral soll

: FIREBALL DATA:

Time to lst minimum: NM CLOUD TOP HEIGHT: n8,400 ft MSL

{ Time to 2nd maximum: NM CIOUD BOTTOM HEIGHT: 20,000 ft MSL

i Randius at 2nd maximum: NM.

; CRATER DATA: Not available A

4

: REMARKS: i

]

No fallout pattern available.
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TABLE 5 ENIWETOK WIND DATA FOR OPERATION SANDSTONE = ZEFRRA
Altitude ~ H-hour H+2 hours H+3 hours
(MSL) Dir “Speed  Dir Speed Dir Speed

feet degrees mph degrees mph degrees mph
Surface 080 10 100 09 090 09
2,000 100 17 110 16 100 17
5,000 130 13 110 15 110 14
10,000 220 13 190 12 220 14
15,000 270 1k 240 o7 24O o8
20,000 2ko 21 250 20 260 2L
25,000 250 31 260 29 250 36
30,000 270 50 260 Ls 270 Ly
35,000 280 50 260 L6 290 by
40,000 270 83 290 L8 290 56
45,000 270 40 280 48 270 55
NOTES:

1. Tropopause height was 54,000 feet MSL at H-hour.

2. The H-wind data was estimated by the USAF weather station

on Eniwetok Island. The H+2 and H+3 hour winds were measured.
3. At H-hour the sea level pressure was 810 mb, the temperature
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Figure 14. Operation GREENHOUSE, Shot Locations
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OPERATION GREENHOUSE - Dog

PPG time GMT Sponsor: LASL
DATE: 8 Apr 1951 7T Apr 1951 ' '
TIME: 0634 1834 SITE: PPG - Eniwetok - Yvonne

11° 33' 21" N
162° 21' 16" E

Site elevetion: Sea level

HEICHT OF BURST: 300 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

CLOUD TOP HEIGHT: 56,000 ft MSL
CIOUD BOTTOM HEIGHT: 33,000 ft MSL

REMARKS :

The dose-rate resdings were corrected to H+l hour by applying the
t-1'? law to measurements made by the Radlological Safety organi-
zatlou. Measurements on Yvorne were made at H+84 hours. Many of
the measureiments were obtain~d from & helicopter flying at an altitude
of 10 to 20 feet above the ground. These readings may ith:refore be
low by as much as 20 to 50 porcent. The wind shear at about 20.000
feet accounts for the higher dose rates on the southeastern part of
the atoll, as compared to the southern end of the shot island.
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TABLE 6 ENIWETOK WIND DATA FOR OPERATION GREENHOUSE =~ DOG
7 Altitude H-hour H+23 hours
‘ (MsL) Dir Speed Dir Speed
feet degrees mph degrees mph
Surface 070 22 oko 21
4,000 080 33 - -
5,000 (080) (30) 090 24
6,000 080 26 -—- -
10,000 080 22 100 25
14,000 070 21 oT0 25
15,000 (o70) (24) (070) (25)
, 16,000 070 29 070 2k ~
*_“ 20,000 030 22 C50 22
- 25,000 300 12 340 17 E
30,000 280 31 290 29 1
_ 35,000 230 29 230 29
: : 40,000 220 33 230 37
: : ks ,000 280 26 250 31
o 50,000 310 22 330 29
S 55,000 340 31 36C 36
‘ 60,000 030 33 —-- -
-
: . NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 55,000 ft MSL at H-hcur.
4 : 3. At H-hour at a pressure of 1000 mb the temperature
E was 25°C and the dew point 22°C.
i
1
]
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Figure 18, Hodographs for Operation GREENHOUSE - Dog.

32

ettt S RN R Bt o e e - . e i

it e Ml il i i i

L TP Y S LU TP

et i Kl L




[ e———

VIl T e e e v

O PR TR i s

g e

<

M‘Tm ERE

et Wl
Fhoa

OPERATION GREENHOUSE - Easy
PPG time OMT Sponsor: LASL
DATE: 21 Apr 1951 20 Apr 1951
TIME: 0627 1827 SITE: PPG - Eniwetok - Janet
11° L4o' 08" N

162° 14 25" E
Site elevation: Sea level

TOTAL YIELD: 47 kt
HEIGHT OF BURST: 300 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

FIREBALL DATA:
Time to lst minimum: 19 to 29.5 msec
Time to 2nd maximum: 200 to 230 msec
Rddius at 2nd maximum: NM

CLOUD TOP HEIGHT: 41,000 £t MSL
CLOUD BOTTOM HEIGHT: 30,000 £t MSL

CRATER DATA: Diameter: 836 ft
Depth: 2.4 £t

REMARKS:

The fallout readings on the shot islend were obtained by the
Radiological Safety organization at H+28 hours and corrected to
H+1 hours, using the t-!*2? decay approximation. Dose rates
shown for other islands are based upon daily surveys made to
determine field decay rates. Readings were made 1 meter above
the ground with gamma ionization chambers. The values shown
were corrected to H+tl hour by extrapolating from the experimental
decay curves. There was a wind shear at about 15,000 feet.
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TABLE 7 ENIWETOK WIND DATA F‘OR OPERATION GREENHOUSE - EASY

1. Numbers in parentheses are estimated values.

2. H-hour values were determined by interpolating between the H-3§
and H+2% hour values.

3. Tropopause height was 53,000 ft MSL at H-hour.

4. At H-hour at a pressure of 1,000 mb the temperature was 25°C and
the dew point 21°C.

37

Altitude H-3%4 hours H-hour © " H+25 hours H4+85 hours
(MSL) Dir Speed  Dir Speed  Dir Speed  Dir Speed
feet degrees  mph degrees  wmph. degrees  mph degrees  mph

Surface 050 16 060 16 070 17 070 20
5,000 100 09 080 13 070 16 090 06

10,000 070 08 090 06 100 05 200 1k

14,000 210 03 --- -- 220 o7 210 o7

15,000 - - 240 06 (230) (o1) (230) (08)

16,000 280 o7 - - 250 o7 260 10

20,000 310 03 330 Ol 360 05 Calm Calm

25,000 320 13 350 13 300 08 310 22

30,000 260 20 270 28 270 15 270 Lo

35,000 270 28 280 31 280 35 270 L6

40,000 280 32 280 37 280 L0 270 Lo

45,000 260 35 270 38 260 37 2ko 28

£0,000 270 28 260 32 260 30 250 30

55,000 350 35 - 240 23 340 12 230 06

60,000 330 15 330 15 -- --

NOTES:
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; OPERATION GREENHOUSE - George

B

PPG time GMT
DATE: 9 May 1951 8 May 1951
TIME: 0930 2130

T ST T e

T e - e o
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T T e

TR

N TR R R R KRR YA (3

REMARKS:

39

Sponsor: LASL ,
SITE: PPG - Eniwetok - Ruby
11° 37' 37" N
162° 18' 53" E
Site elevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

CLOUD TOP HEIGHT: 56,000 ft MSL
CLOUD BOTTOM HEIGHT: 41,000 ft MSL

'I'he_-s-urvey readings on the shot island were obtained at H+2hk kiurs
and extrepolated to H+l hour using the t-!°2? decay approximation. Since
the winds were from the west-southwest throughout their entire struce
ture, no radiation reading higher than twice bdackground was observed on
islands beyond 2,000 yards from ground zero.
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: : TABLE 8 ENIWETOK WIND DATA FOR OPERATION GREENHOUSE -~ GEORGE

_ __ 1
] { Altitude H-hour H+6 hours H+12 hours :
v : (MSL)  Dir Speed  Dir Speed  Dir Speed 1
! f feet degrees mph degrees mph de~rees mph :
Surface 2Lko L 260 16 130 12 i
A 4,000 260 35 .- -- -- -- |
! 5,000 (250)  (32) 260 25 220 15

i 6,000 250 31 .- -- ~—- - {
i 10,000 250 48 270 31 260 26 {
1 14,000 —-- - 260 30 270 b1

t 15,000 260 26 (260)  (31)  (260) (0)

! 16,000 —-- - 260 32 260 39

B 20,000 230 23 220 32 260 23

25,000 190 25 200 23 2ko 37

[ 30,000 230 24 180 20 180 33

9 35,000 270 20 160 18 160 31

; 40,000 2% 18 200 13 160 26

i 45,000 170 03 010 o7 170 16

¥ 50,000 310 15 --- - 030 hi

55,000 020 12 --- - - -

:

3 NOTES:

A 1. Numbers in parentheses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.
3. At H-hour at a pressure of 1,000 mb the temperature was
27°C and the dew point 23°C.
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OPERATION GREENHOUSE - Iten
PPG Time GMT

DATE: 25 May 1951 24 May 1951

TIME: 0617 1817

REMARKS:

Sponsor: IASL

SITE: PPG - Eniwetok ~ Janet
11° 4o 23" N
162° 14 55" E
Site elevation: Sea level

HEIGHT OF BURST: 200 ft

TYPE OF BURST AND PLACEMENT:
Tower burst over coral soil

CJOUD TOP HEIGHT: 40,000 £t MSL
CIOUD BOTTOM HEIGHT: NM

The survey readings of the shot island, Janet, were obtained by the
Radiological Safety Organization at H+24k and H+72 hours and extrapolated
to H+l hour by the t-1‘2? decay approximation. Most readings were
obtained from a helicopter flying at an altitude of 10 to 20 feet and
the observations were considered representative of readings 3 feet
above ground. OSuch rerdings may be low by 20 to 50 percent.
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TABLE 9 ENIWETOK WIND DATA FOR OPEFATION GREENMOUSE - ITEM
Altitude H-hour H+2]_hours H+BF hours
(ML) Dir Speed Dir Cpeed Dir Speed

feet degrees mph degrees mph degrees  mph _
Surface 070 15 070 2 070 15
5,000 090 16 080 17 090 15
10,000 090 05 060 02 Calm  Calm
14,000 250 10 250 10 250 09
15,000 (260) (093 (260) (09) (e70)  (10)
16,000 280 (08 270 09 290 13
20,000 Sl 09 300 10 310 16
25,000 250 12 360 09 350 13
30,000 360 10 - - 350 12
35,000 5v 09 “- - 250 06
40,000 280 08 _—— -- - -
45,000 150 08 . -- - --
50,000 330 10 -—- - ——- -
NOTES:

1. Numbers in parenilieses are estimated values.

2. Tropopause height was 55,000 ft MSL at H-hour.

3. At H-hour at a pressure of 1,000 mb the temperature was
31°C and the dew point 23°C.
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Figure 30. Operation IVY, Shot Locationa.
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; OPERATION IVY - Mike
PPG time GMT Sponsor: lAsL *
1 DATE: 1 Nov 1952 31 Oct 1952 .
g TIME: 0715 1915 . SITE: FPPG - Eniwetok - Flora
: 11° 14*' 14" N
162° 11' " E

Site elevetiqn: Sea level

TOTAL YITELD: 10.4 mt
HEIGHT OF BURST: Surface

FIREBALL DATA:
Time to lst minimum: 270 to 310 msec )
Time to 2nd maximum: 3 to 3.5 sec TYPE OF BURST AND PLACEMENT:

Radius at 2rnd maximum: NM Surface burst on coral soil
and water
CLOUD TOP HEIGHT: 98,000 ft MSL

CLOUD BOTTOM HEIGHT: 59,000 ft MSL

CRATER DATA: Diameter: 6,240 ft
Depth: 164 £t

REMARKS:

Most of the fallout occurred over the open sea. Documentation of
the fallout was thus limited to the islands and the lagoon of

, Eniwvetok atoll. The lagoon dose rates were determined by multiplying
: . the readings obtained on rafts by the factor 7. This factor is
f . based upon the ratio of Operation Jangle field dose rates and readings
L - taken over flat plates after their removel from the contaminated area.
' ‘ The data presented for the lagoon stations can thus be considered as
approximations only. The island dose rates are based upon ground-
and aerial-survey readings and were adjusted to H+l heiur by using
the t-1'2? law to approximate i ke decay.
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TABLE 10 ENIWETOK WIND DATA FOR OFERATION IVY -

MIKE

Altitude
(MsL)

H-hour

Dir

Speed

feet

Surface
5,000
10,000
15,000
20,000
25,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000
100,000
110,000
120,000
130,000
135,000

degrees

090

09C

095

il5
125
170
220

230
220
oLo
100
085
280
250
300
040

Calm

Calm

mph

05
16
17
17
14
15
20
17
L

09

23
09
12
23
a3
06
Calm
Calm

NOTES:

1. Tropopause height was 56,000 ft MSL at H-hour.

2. The surface air pressure was 14.66 psi, the temperature
29.4°C and the dew point 23.8°C.
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i OPERATION IVY - King
E PPG time GMT Sponsor: I1ASL
DATE: 16 Nov 1952 15 Nov 1952 | |
¥ TIME: 1130 ~330 SITE: FPG - Reef northeast of
F north end of Yvonne
119 337 W4* N
162° 21' 09" E

TOTAL YIELL. 500 kt Site elevation: Sea level

;-
3
f
:
E FIREBALL DATA: :
‘ Time to 1lst minimum: 62 to TO msec HEIGHT OF BURST: 1,480 ft i
; Time to 2nd maximum: 700 to 850 msec i
3 Radius at 2nd maximum: 1,968 ft CRATER DATA: No crater 3
E CLOUD TOP HEIGHT: 67,000 £t MSL TYPE OF BURST AND PLACEMENT: ]
. CLOUD BOTTOM HEIGHT: 51,800 ft MSL Air burst over coral soil and
E gea water . 3
i REMARKS: ,_
f. Contamination of the islands of Eniwetok atoll was generally masked J
3 by the contamination resulting from the earlier Mike shot. The dose ’
rates indicated in figure 102 are estimatees based upon readings taken 4
from helicopters flying 25 feet above the ground. The estimates are
E corrected for dose-rate levels existing on D-1. .
g
!
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: 1 TABLE 11 ENIWETOK WIND DATA FOR OPERATION IVY - KING N

£ } Altitude H-hour H+35 hours H®Z hours
(MsL) Dir Speed  Dir __Speed  Dir Speed
1 ¢ feet =~  degrees wmph  degrees mph degrees  wmph
: ! Surface 070 20 080 22 070 2l ]
13 5,000 105 23 080 26 090 26 4
. 10,000 085 23 070 20 090 20 ;
14,000 -—- -- 070 12 08o 13 E

15,000 069 19 - -- --- -

» 16,000 060 16 olo 12 . 070 17

4 20,000 059 20 - 050 23 oko 25

V! 25,000 056 2k 050 33 050 05

: 30,000 018 13 310 13 300 06 :
35,000 (351) (21) 330 26 260 - 18 j
3 40,000 325 28 - 290 L 070 33 !
45,000 (322)  (29) 320 36 280 LS
g . 50,000 320 30 230 08 050 17 )
K. : 55,000 (o21) (22) 080 20 080 26 :
t : 60,000 083 14 090 33 070 .43
‘. 65,000 (079) (17) 090 2k 090 32 ;
70,000 076 21 070 05 130 23 d
) 75,000 288 o7 330 18 300 05

: 80,000 -—-- -- 320 18 340 23
3 85,000 --- - 310 09 020 08
. 90,000 . ee- - 320 06 - -- j
95,000 --- -- 260 32 -== - ;
E{ ) NOTES:
3 : 1. Numbers in parentheses are estimated values,
' 2. Tropopause height was 56,C00 ft MSL at H-hour.
3. The surface air pressure was 1h.66 psi, the temperature
28.0°C and the dew point 23.5°C.
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OPMTION CASTLE - Bruvo
PPG Time GMT . Sponsor: LASL
D\E: I Mar 105h 28 Feb 195% :
TIME: O06hS 18145 SITE: FPG - Bikini - on reef betwegn

Baker and Churlie
TOTAL YIHLD: 15 Mt S11° by 2" N
165° 16 2" B
Site elcvutlion: Sea level
FIREDALL DATA:
Time to lst minimum: 313 to 350 msec HEIGHT OF BURST: T ft
Time to 2nd maximum: 3.54 to 3.95 sec
Radius at 2nd maximum: 9,512 £t CIOUD TOr HEIGHT': 114,000 ft
: CLOUD BOTTOM JIEIGHI': 55,300 ft

TYPE OF BURST AND PIACEMENT: - _
Surface burst from platform on CRATER DATA: Diameter: 6,000 ft
Coral soil ‘ Depth: 240 rt

Lip: Apparently
washed away

REMARKS:

The on-sgite fallout pattern was constructed from survey measuremenls on
Bikini Atoll, ahd from samples obtained with the totlal collectors and
gummed paper collectors. The free-floating sea stutions werc not in the
correct locaticn to receive primary fallout. The cdsta were extgmpolated

_to Htl hour by the composite gammm=-ionizationedecay curve obtalned from

samples measured in the laboratory.

This is the only megaton shol where some downwind land arcas were un-
expectedly contaminated; thus, partial documentation of fallnut effects
was possible, llowever, the major porticn of Lhe fullout occurred over
the open ocecan and was not dosumeated. Because this shot is one of those
used as the Lasis of fallout predictior fer megaton yield weupons, three
off-site fallout patterns arc presented. The most wldely known pattern
is shown in Figure 40. It was construc:el immediately after the event
from the preliminary data availadle ati lus, +F3WR. The sceond pattern
was constructed by NRDL by establishing an ~xperimental model; the field
data plus & thorouch analysis of the wind ctructure cxisting ot und after
shot time was used. The third pattcrn was const-ucted by RMND Corp., by
supplementing field obscrvations with model caleculutions.
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CTABLE 12 WIND DATA FOB,OPFIATION CASILE~ - BRAVO

YRS

RN Altitude ~li-hour 1143 hourp . I+ _houra
S .f~._ir_g»sh) Dir Spued. Dir Speed -~ Dir - Speed
S T ect . degeees mph  degrees . mph - “deprees -wphe

TR T e

T TTATTILY

Surface o6L . 1 (o (VT A ¢ - o] .20
1,000 070 20 . - - B
2,000 090 21 070 23 090 16
3,000 090 20 . - —— ..

_ L ,000 090 + 16 090 12 100 16.

o 5,000 (0) . (10)  (09) (x0)  (090)  (23) .

3 _ s 6,000 120 05 080 13 - 080 T 09

k- ¥ ' 1,000 310 05 -—- -- -—- --

I ; . 8,000, 310 05 300 o7 - 350 03

I " 4,000 - 320 o8 --- a .. em
W 10,0600 - . 310 06 150 13 300 17

: 12,000 - - 310 12 320 21 330 17

14,000 290 16 330 12 200 12
15,900 (290)  (15)  (330) (M) (300)  .(12)

16,700 290 15 320 17 ‘300 2
18,000 290 15 300 26 310 16 .

20,000 280 15 2% 26 290 20

25,000 260 2 | 210 25 250 . 28
39,000 .. 250 30 | 230. 36 250 "33
35,000 240 4o -—- - 260 55
40,000 . 230 Lo - -- 250 51

h5,000 250 . 52 we- - 260 51
50,000 250 36 ees 0 aa 270 92
55,000 200 18 .- - . 350 " 13
57,000 . 340 31, .- e - .

o o) : -

TR S RS

—

NOYEE: : :
- ). Numbers in parentheses are estimited values.

R et S e B i e

' i

2. i-hcpr wing dats was obtzired on board the U.5.8. Curtiss. E
3. Tropoupause helght was 55,000 fU MSL, ;
' At H-honr the sea level pressurs was 1.006.1 mb, the temperature i
. BO'F, the dew point T72°F and the ralative humidity 77%. j

‘ ' 3

i
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OPERATTON CASTLE - Romeo

PPT time GMT Sponsor:  LASL
MTE: 27 Mar 1954 26 Mar 195k _ | ,
TIME: 0630 1830 SITE: PPG - Bikinl - Shot 1 Crater
- 1° 41 29" N

165° 16' 23" E

: ¢ Site elcevation: Sea level
] TOTAL YIELD: 11 Mt HEIGNT OF BURST: T £t
‘ '
i _ CLOUD TOP HEIGHT: 110,000 ft MSL
5 L CLOUD) BOITOM HEIGHT: 48,500 ft MSL
a TYPE OF BURST AND PLACFMENT: ,
‘ Surface burst from barge on water :
E Water depth: 240 ft ;
b ]
1 _
; : RIVARKS: ;
] - The individuul island dose rates vwere taken from aerial surveys by ]
b K the Radiologicul Safety organizution and cosrected to H+l hour with
' ; the - t 22 gecay approximation. The contamination due to previous ;
" shots was subiracted. ]
: 1
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TAZLE 13 DIKIN1 WIND DATA FOR OPERATION CASTLE= ROMEO

T W I e

- Altitule H-hour H+3 hours H4+O hours

(ML) Dir Speed  Dir Speed  Dir Speed
- feet degrces mph degrees mph degrees mph
. Surface . OLO 12 070 12 070 20
1,000 060 15 070 17 060 21
2,000 070 16 070 17 070 18
3,000 060 15 070 1k 090 21
E 4,000 060 13 090 10 110 21
] 5,000 060 08 120 12 120 17
3 6,000 080 06 100 13 (140) (15)
: T,000 160 o7 160 14 150 15
8,000 170 039 %0 cé 170 12
9,000 .- - 120 06 190 09
10,000 180 09 180 06 200 06
S : 12,000 150 12 140 12 150 08 .
e 14,000 100 12 100 13 110 17 ;
15,000 (w00) ~ (1)  (w0)  (17)  (100)  (18)
: 16,000 090 17 090 = 22 (090)  (=0) :
; 18,000 100 20 100 22 100 30 :
20,000 100 23 120 29 (080) (x7) ~
¢ 25,000 170 16 180 o7 200 02
30,000 220 09 130 05 170 32
: 35,000 180 21 180 20 220 15
3 40,000 200 L) 190 15 290 08 ¢
3 45,000 300 06 250 10 200 17 i
: 50,000 1.0 17 150 10 150 20 ;
: 55,000 70 17 200 12 170 05 "
56,000 - - 160 o7 n—— --
60,000 270 15 “—- -~ 240 15 i
62,000 - - - -- 260 12
65,000 320 12 - - --- -
67,000 080 25 - -- —-- --
NOTES:

1. Numbers in parentheses are =2stimated values.

2. Wind datu was obtained on board the U. S. S. Curtiss.

3. Tropopouse height was 55,000 £t MSL.

k. At H-hour the sea level prassurc was 10i2.h wb, the temperature
BO®F, the dew point T2°F and the velative humidity TT%.

s mllials o et 48N
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OPERATION CAUTLE - Koon
PPG time oMy Sponsor:  UCRL .
DATE: T Apr 1954 0 Apr 1904 ,
TiMl: 0620 1820 : ‘ SITE: PPG - Bikini - Tare
11° 29' 48" N Co.

165° 22' 03" E
Site e‘;uva}:ion: Sea lcvel

TOTAL YIFLD: 110 kt -
HMIGHT OF BURST: 13.6 ft

FIRLBALYL DATA: CIOUD TOP HELGHT: 53,000 ft MSL
Time to lst wminimuwm  52.95 % 2 moec CIOUD ROTTOM HiIGHT: NM
Time to 2nd maximum: NM
Radius at 2nd waximum: NM CRATIR DATA: Diameter: 800 ft
Deptht 15 ft

TYPlS OF BURST AND PUACFIIEHT:
Surface burst from platform on
coral soil

RFMARKS :

The on-site fallout pattern was constiructed from survey readings made
by technical project persoancl and by the Wdiclogical Safely organization,
plus conversion of uctivity measurcments of falloul samples collected on
rafts and free-flouting buoys anchorud in the lagoon. 'The fallout
occewrred idecully with respect to thice measwrement stalions so Lhat more
readings than usual werc available. Che dosc-rate readings were
extrapolated to H+l hour by using actual ficld decay rates,
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TARLE 14 RI¥INI WIND DATA FOR OPERATION CAGILE = KOON
Altitude H-hour Ht3 hours H+) hours
(MSL.) Dir Speed  Dir Speed  Dir Speed
tect degrees mph degrecs  mph degrecs mph
Surface 040 23 (0 20 080 1y
1,000 070 20 -- -- --- --
2,000 060 18 080 23 080 17
3,000 090 09 -n- .- —-- ~
4,000 120 08 090 1 100 22
5,000 (o) ()  (120)  (10)  (090) (20)
6,000 170 1k 150 10 080 17
7,000 170 20 - - -—- --
8,000 190 16 160 1h 100 15
9,000 200 16 --- -- — --
10,000 200 16 170 1h 1ho oy
12,000 180 20 160 14 150 12
14,000 200 09 170 1C 180 12
15,000 (e00)  (w0)  (a70)  {14)  (280) (09)
16,000 190 12 170 17 180 08
18,000 200 12 180 22 280 03
20,000 220 05 210 18 260 12
25,000 190 23 200 23 210 18
30,000 210 25 250 2k 220 36
35,000 210 32 2L0 28 220 36
40,000 230 39 250 38 250 )
45,000 280 28 260 k3 240 51
50,000 2ho0 40 260 37 250 W7
52,000 230 hs —_— - .- --
55,000 —_— - 250 21 260 33
60,000 -— -- 290 15 2ho o7
65,000 -— - 130 17 160 26
70,000 .- .- 150 Lo 110 26
75,000 .- - - - 080 29
79,000 — - --- -- 050 26
NOTES:
1. Numbers in parentheses are estimited values.
2. Wind data was obtained on board the U.S5.5. Curtiss.
3. Tropopause height was 53,000 f1. MSL.
k. At H-hour the sea level rressure was 1009.7 mb, the temperature

81°F, the dew point TYCF srd the humidity 824.
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OPERATTON CASYELE - Union
| _YPA Lime aMr
ATE: . 76 Apr 195% ‘25 Apr 195%
TIME: 060y 180y ,

. o

TOTAL IELD: 6.9 Mt

REMARKE::

Spcnsor: LASL

SITE: PPG - Bikini - near Dog &
Fox ,
11° 39' 59" N
165° 23' 14" E
Site elevation: BSea level

HEIGHT OF BURST: T ft
Water depth: 160 ft

CLOUD TOP HEIGHT: 9b,000 £t MSL
CIOUD BOTTOM FEIGHT: 51,500 £t MSL

The on-cite fallout pettevn was drawn from land survey readings made

by technical project personnel and vy the Badiclogical Safety organizetion,

Plus convepsion of the activity Lo doce-rate readings of sumples from

fallout collectors.

The shol loration and the winds localized the

radiation levels of military significance to the northeastern portion
of the utoll. Tne docc-rate reudings werc cxtrepolated to fi+l hour

by using actual ficld-docay rates.
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2 - g
N 3 2
? ' i TARLE 15 BIKINI WIND DATA FOR OPERATION CAGTIR= ~ UNION
k. . .

i g Altitude - II-hour . ‘ —_H+3 houys Ji+6 hours
B i (MsL) Dir ~ Speed  Dir upced  Dir Speed :
B feet degrees mph  degrees  mph degrees  mph 3
g ] , . - A ;
1 { Surface 050 20 090 16 o080 18 ]
‘ s 1,000 060 24 .-- -- - --
i 3 2,000 080 21 090 22 100 1h
3 K 3,000 090 20 - - -e- -
P &, 000 090 21 090 20 0% 10
[ 5,000 (100)  (20)  (og0)  (18)  (100)  (10)
k 6,000 110 21 080 17 110 12
; 7,000 120 21 - -- ——- --
: 8,000 130 20 080 17 130 14
: 9,000 120 18 -—- -- - --
3 10,000 110 1k 100 16 130 15
; 12,000 350 oh 060 08 090 ol
: 14,000 360 o7 020 08 360 o7
: 15,000 (300)  (18) (o)  (10)  (3,0)  (08)
3 16,000 2ho 29 360 1 %0 09
4 18,000 290 16 . 260 09 2Lo o8
20,000 260 17 20 20 230 1h
25,000 200 38 220 34 210 18
; 30,000 250 W6 290 50 250 33
3 35,000 2lo 51 260 h8 2h0 . 36
S 40,000 250 46 260 L8 270 39
; 45,000 250 46 240 W 260 L
3 50,000 260 32 210 2h 260 5C
;. ‘ 55,000 220 0 110 29 150 29
o ' 60,000 180 17 3h0 02 190 16
3 65,000 - - 100 33 090 20
é 70,000 - -- 090 WG 100 31
! 75,000 ——- - 090 %8 110 50
3 80,000 -—- -- 100 36 100 L7
85,000 -—- - 0890 G? 120 N
90,000 “ee - 050 8s - -
95,000 el - 320 8 .- -
NOTES:
1. Numbers in parcenthenes om estimted values,
2. Wind dnta wus obtained on board Lhe U S, &, Curtiss.
3. Tropopause heipht was Hf,000 4 M.

h. AL Hehour the uea level pressure was 10074 mb, the temperature
B19F,the dew point (6" and the homidity 80p.
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OPERATION CASTLE - Yankec
_PPG time GMT Sponsor: LASL
D\TE: 5 May 1954 & May 195L
TIME: 0610 1810 SITE: PPG - Bikini - near Dog &

Fox

11° 39! 56:: .N
165° 23' 13" E
w: 13.5 Mt Site elevation: Sea level

HEIGHT OF BURST: T ft

CLOUD TOP HEIGHT: 110,000 ft MSL
CLOUD POTTOM HELGNT: 61,300 £t MSL

TYPE OF DURST AND PLACEMENT:
Surface hurst from barge on water

REMARKS:

The individual island dose rates were computed from the M1l day
aerial-survey readings of the Radiological Safe.y organization. The
various readings were corrected to H+l hour,using the t-'*? re-
lationship, and extrapolated to 3 ft above the surface, using the air-to-
ground zonversion factors determined later for the REDWING Flathead shot
102, The Fox, George, Nan, Oboe, Uncle and William readings were taken
at ground level. All other readings were obtainecd by aerial survey.

The off-site fallout pattern was documented for the first time by a
conbined water-surface reading, aerial survey, and water-sampling operation.
The dose-rele readings were extrapolated to H+l hour by using actual

decay rates.

85

RN SR N

RS TERRINCE U AN W S S W P

L dabeta ey




e i L 2 a5 s e o A R R i WO Y, IR Y DTS XTI (ST U T T e S - S ; J-a;,.,.i:..J;,,.,u.q..!..?..,i.ﬂ."..f:
L3

'anoy T+H 23%® Hﬂ\.ﬂ up sajel IsOp PusLIS] #..
.oom%w- FIISYD uotredady ¢S IIMITL .

Y e33R 3LNLVLS
y € w _; o

N G61 u ‘

3 ¥390u 6
N O DS )
o 062

AR . K311 06|
(07

DEUERN R -
R ]
» i

e

toar oo

T T T T T T NI

T INDIB

e i alair L a2 i i ot sl acim L] N N it et




o s}

PP Ty TR P

P o on)

TP A

T LN A - I Ot
230} :
e -
» -
i BN -
” \ -
200 \
N 7
- 230\ _—
e o —
i \ .
N N
150
: | \ [
=
e [ ~
g | ~
'7,. 500
N ,\ -
:IOO . 21000, -
gL \ .
® :
e r \ » =
s 000
" - ——
2
o (\ ﬂ
30
i \\\ :
- 1 -
\ NNH
e ~~ \ \ 'I —
NN Nt
\\\\ - ® -
° - ———
S Y S N U S O I J ;
130 00 80 ° s0 i
Distonce From GZ,Statute Miles
Flgure 54. Operotion CASTIE - Yankee.
Off-site dose nte contours in r/hr at N+l hour.
87
st A .




G I IR Ao it L o s 7

SR St Ry T A R T A R S RN
O . - . N - L '.

]
o T T T T T T T T T T
o . . / A
~ ~Cloud Top. Height / j
ou . : '
120 S{ no,ooop oy 5 —1 240
p / ——y
- Y -
- / "'
e 100 200
w
r o
[ 2] r_ —
o
-o: aund / * J
o
.,: 80 s > uso‘i
|- /—Cloud Diomater
E F / 12870011, ot =T" - ¥
a - "] - o
E - // - ;-
g -
»n 60 t2o ¢
° = —Cloud Bottom Height -{ 2
a ¢, 30011 e
— - = °
a 4 2
-3 13
T 40 80
A
L7V i
T
~ -Stem Diameter -
° - ‘ 17,400 t1. (Ref. No.) — e )
O 20 J, . ’_3‘_.-.‘::" 40
/ i
/ :
ol 1\ ! ) ' A B i
0 | ] 3 4 ) . 7 [ ° 0
Time, Minutas
Figae §5. Cloud Dim:ensions: Operation CASTLE - Yankce.

e oAb LU, i

TS W TSN T T AT W

[ AP PRI IS S




it i R TR L TTUARNERD R

i £ TAILE 16 PIKINI WIND MTA FOR OPFRATTON CASTIN = YANKER
3 ‘} Altitudc H-houy H+3 hours H:+> hours 149 hours
E b (MSL)  Dir Speed  Diy Speed _Niy Speed  Dir Speed
£ fect dcgrecs  mph  degmes  mph  degrecs  mph | degrees  mph
- & ’
F £ Surface 080 28 050 18 C.. 20 020 15
P 1,000 070 26 —. .- ~—- -- -—- --
] 4 2,000 080 29 070 29 090 26 o8o 22
{ - 3,000 080 28 - -- --- - -—- - é
& h,000 080 26 070 25 110 30 090 23 k
‘ , 5,000  (080)  (25) (0B0)  (2h) (u0)  (29) (090)  (20)
E ! 6,000 070 23 090 23 110 29 090 18 ‘
; £ 7,000 070 21 --- .- .- -- .- -- g
? _, 8,000 70 13 oho 13 090 24 110 12 1
E { 9,000 Wiy o7 - -- --- -- ——— -- ;
é . 10,000 020 06 320 02 080 17 140 10

12,000 010 06 290 02 060 06 180 o7
E - 14,000 340 06 350 09 110 03 210 05 ;
,- 15,000 (330) (0) (290)  (08) (200)  (06) (220)  (06) q
16,000 320 15 2h0 o7 290 08 230 06 i
18,000 280 10 330 13 290 1k 2o 12 3
] 20,000 290 16 260 10 280 12 260 10 i
25,000 230 26 250 ho 280 36 250 32 i
: 30,000 220 39 aho 18 280 33 260 k2 !
F 35,000 -—- - 260 16 280 31 270 66 i
k . 0,000 .- -- 260 29 260 29 260 57
5,000 280 6h 280 46 260 25 280 14
E 50,000 250 51 --- - 270 62 170 30 '
: : 25,000 200 53 --- -- a 33 10 37 "
3 60,000 -—- -- --- -- --- -- 140 L6

NOTES:

1., Numbcrs in paventheces ar estimoted values.

2. Wind dua was oblained on bhourd the U, S, 8. Curtiss.

3. Tropopausce height was 59,000 1, M3l

L. At ll-hour the sea level preccure wae 2018.8 mb, the tewpersture
80.8°F, the dow point 75.0°F and the rlative humidity 84%.
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OPERATION CASTLE - Nectar

PPG time GMT - Sponsor: LASL
DATE: 1k May 1954 13 May 195k ‘ o _
TIME: 0620 1820 : - SITE: TPG - Eniwetok -

Ivy Mike Cyrater

11° Kot 1w N

162° 11 WY B
Site elevation: Sea level

TOTAL YIELD: 1.69 Mt

HEIGHT OF BURST: 7T rt

CIOUD TOP HEIGHT: 71,000 ft MST

CLOUD BOTIOM HKIGHT: 40,500 ft MSL

TYPE OF BURST AND PLACEMENT:
Surface burst f'rom barge on water

REMARKS:

The on-site fallout paltern was drawn from Radiological Sufely
orgunization dala and by converting the readings obtained from fall-
out samples to equivalent dose-rate readings over land. Since Lhe
fallout went in a northerly direction from ground zero very few of the
colleécting stations received significant fallout. The fallout col-
lected was primarily upwind fallout. Aerial survey was used for meas-
urcments north of the atell, and two tugs gathcred water samples through-
out the fallout area. Anulysec of the water samples, cowbined with an
estimate of the depth of mixing, served to determine the land-equivalent
cxposure rate at a number of points. The aerial survey served to fill

in the contours.
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TABLE 17 FNIWKTOK WIND PATA FOR OPERAYLON CASTLE = NECTAR
Altitude H-hout H+4 hours H+9 hours
(ML) Dir Speed  Dir Speed  Dir Speed
fect degrees  mph  degrees  mph  degrces mph
Surface 090 22 o710 23 090 23
1,000 090 2l - - - -
2,000 100 20 110 2L 100 20
3,000 110 22 “-- -- .- --
4,000 110 22 110 20 140 16
5,000 (110) (18)  (100) (16) (150) (16)
6,000 110 16 100 14 160 17
7,000 100 1h - -- - --
8,000 100 12 120 13 160 16
9,000 110 13 “-- -- - --
10,000 110 16 130 16 70 16
12,000 120 20 140 12 190 20
14,000 110 2l 120 16 200 21
15,000 (120) (17)  (120) (18)  (200) (18)
16,000 130 1k 120 18 200 17
18,000 140 14 200 o8 190 17
20,000 130 09 150 21 190 15
25,000 190 o7 210 06 Calm Culm
30,000 230 19 200 1k Calm Calm
35,000 210 10 210 29 180 16
40,000 210 29 210 31 180 10
45,000 230 37 240 2k Calm Calm
50,000 280 40 280 27 Calm Calm
55,C00 290 Lh 310 30 230 14
60,000 --- - --- -- 240 18
NOTES:
1. Numbers in parentheses are estimaled wvulues,
2. Wind data was obtaincd by the weather station on
Eniwetok Island.
3. Tropopausc height was 56,000 ft MSL.
h. AL H-hour the sea level pressure was 100G.H mb, the temperature
80°F, thc dew point 75°F and the relative humidity 85%.
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OPIRATION WIGWAM

ror GMI_ Sponsor: DOD
DATE: 15 May 1955 I May 1955 :
TiMi: 1300 2000 SITE: ¥racific Ocean h0O miles
Southwest of San Dicgo
28° W' N
126° 16 W
TOTAL YTELD: 30 kt Site elevation: Sea level
HEIGHT OF BURST: 2000 ft under-
F1REBATL, DATA: water depth 16,000 ft
Time to lst minimum: NM )
Time to 2nd muximum: NM TYPL QF BURST AND PIACEKMENT:
Radius at 2nd maximum: NM Subsurface burst - Device

suspended by cable {rom barge

SPRAY DOME HEIGHT: 880 £t MSL
FIRST PLUME MITGHT: 1,450 £t MSL

RFMARKS:

“The contours given (for H+l.4 hour) were computed on the basis of
surface and subsurtace water sanples and are reproducced here uncorrected.
they do not represert fallout activity deposited on the surface. The
activily was mixed throughout a surface zone whose depth remained roughly
constant for the flrsi two duys. This contamninated zone resulted from
debris thrown out locally during the surface events or from upwelling
of contaminated water from below. The downwind airborne radiocactivity
varied with the base surge and yielded very litltle if any residual
fallout." At H+19 wminutes the contaminated water area
was about 5.3 mi®. The area was contaminated in an irregular mnner,
the peak intensities being approximately three times the average intensity
of 25 to 30 r/hr, 3 ft above the surface. The arca circumscribed by a
50 mr/hr isointensity contour increased to 7.5 mi® at H+l.h hr. At H+h.2
hr it had decrcased to 3.5 mi?. Measurements of water samples indicated
a radicactive decay exponent
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Figure 61. Operation WIGWAM. Off-site dose rate conlours
in r/hr at H+l.4 hours.
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OPERATION REDWING - LaCrosse
PPG Time GMT Sponsor: LASL
TE: 5 May 1956 4 May 1950
TIMS: 0625 1824 SITE: PPG - Eniwetok - Yvonne
- 11° 33' 28" N
162° 21' 18" E
TOTAL YIFLD: 40 kt Site elevatlon: Sea level

HEIGHT OF BURST: 1T ft

FIREDALL INTA:

Time Lo 1st minimum: 18 Lo 34 msec TYPE OF BURST AND PLACEMENT:
Time to 2nd maximum: 190 to 254 moec Surface burst from platform on
Radius at 2nd maximum: 872.% Tt coral soil

CRATFR DATA: CLOUD TOP HEIGHT:
Dismeter: U4Oh ft 38,000 f1 MSI, (Ref 105)
™opth: L £t h0,000 ft MSL (Ret 112)
Lip: 15 ft

CLOUD BOTICM HEIGHT:
22,000 £t MSL (Ref 10%)
13,00G r't ML (Ret 112)

RFMARKS:

The dose-rates shown f'or the islands of the atoll ¢.e based upon
ground and acrial surveys mude by the Radiological Sufety orpanizuation
and by Project 2.65. The dose-rate readings in the immediate environment
of the cruter vwere calculated {rom survey readings at low tide on D+l
day and D+2 days, after the reef around the crater had been flushed by
at. least two high tides. The measured field gumma decay exponent

wns used to extrapolate the readings to H+l hour. The one rending
which gave an N+l hour dose rate of 57,000 r/hr was uniquely high snd
may have been due to one of the cxtremely radioactive, partially fused,
pleces of metal scattered about near the crater.
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Figure 67 . Cloud Dimensions: Operation REDWING - Lacrosse. !
Diameter-curve 1 represents the diameter of the main i
‘ cloud; curve 2 refers to a portion of the cloud which
i resulted from a shear at 8 minutes; curve 3 represents
the average diameter of two clouds vwhich resulted from
3 a8 shear of trc second cloud al 15 minutes.
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TABLE 18 ENIWETOK WIND _ATA FOR OPERATION FEIMING- LACROGSE

Altitude H-hour 11425 hours -5 hours 435 hoursn
(ML) Dir Speed  Dir Speed N.r Speed Dir ipeed
Teet degrees  mph degrees  mph degrees  mph degrces  mph
Surface 070 17 090 15 090 i1t 090 14
1,000 100 28 090 23 090 18 080 18
2,000 210 28 110 24 090 2k 090 22
3,000 110 28 110 26 110 29 100 29
4,000 110 29 110 26 110 31 100 31
5,000 110 33 110 29 110 29 100 32
6,000 100 3k 110 28 110 3z 110 30
7,000 100 32 110 28 110 33 110 26
8,000 090 26 110 31 110 31 110 23
9,000 090 23 100 33 110 31 120 23
10,000 100 23 100 33 110 26 120 22
12,000 100 13 100 22 100 17 120 20
14,000 110 06 090 o7 050 02 120 09
15,000 (180)  (06)  (020)  (o7)  (020)  (02)  (oko)  (0B)
16,000 250 05 320 o7 350 03 320 o7
] 18,000 230 05 260 o7 270 05 250 c-
‘ : 20,000 2Lo 15 250 17 270 17 210 09
; 25,000 260 28 260 31 260 30 260 32
; 30,000 2ko 43 250 L7 2ho 51 250 W7
‘ 35,000 260 60 260 55 260 60 260 69
1 40,000 260 69 250 1L 260 68 260 73
4 45,000 ako 58 250 Th 260 71 260 5
3 50,000 2ho 70 240 T1 250 69 240 64
; 55,000 280 33 250 Ly 270 32 250 36
: 60,000 130 09 150 08 180 06 190 13
3 : 65,000 130 - 15 210 05 170 o7 %0 o7
3 70,000 080 12 09d 06 090 13 080 12
] 75,000 110 32 090 25 110 38 0%0 37
b 80,000 090 148 110 L7 110 51 100 h9
. : 85,000 100 64 090 6l 090 62 0% 56
i’ 90,000 100 72 110 69 100 71 100 61
i : 94,000 100 65 - -- - - ——- -~
i ; 95,000 ——- -- 100 64 100 57 100 62
; 98,000 ——— -- -—- - - -- 100 63
' 100,000 - -- 100 65 100 63 - -~ :
102,000 -——- -- -—- - 100 63 - -~ :
105,000 ——- -- 100 67 - - “—— - i
106,000 -—- -- 100 67 - -- - ~- j
NOTES: !
1. Nuters in parentheses arc estimated values. i

2. Tr.popause height was 52,300 £t MSL. (Reference 149).

3. Wind dnla was obtained by the weelher stution on Eniwetok Island.

4. At the curfuce the air pressure was ih.62 psi, the temperature 27.2°C,
the dew point 25.0°9C, and the relative humidity 8h%.
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= OPMRATION RED/ING -  Cherokee
I'PG time GMr “Sponsor:  LASL
DATE: 21 May 1956 20 May 1956
TIMB: 0551 . 1751 . SEIE: PPG - Bikini - 16,000 £t NE :
E of Charlie _
£ 11° 4o' 06" N i
S 165° 23 39" E
% ' : Site clevation: Sea level 3
HEIGHT OF BURST: 4,350 # 150 ft
: 4
] TYPE OF BURST AND PLACEMENT:

Air burst over water - . co E

gi CLOUD TOP HRIGHI: . 94,000 fi:MsL . -
4 300D BOTTCN HRIGHT b ;000 £t MSL

i e aled daks,

REMAIKS:

e UYL

No fallout was cobserved on the islands. Very light fallout was
obtserved North of GZ. Gamma dose-rate reedings on Charlie were at ‘ _ A
backiround levels. ' ' .
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Altitude ___H=heur H+3 hours H+6 hours
(Ms1.) Dir Speed Dir Speed Dir Speed
- Teet degrees  wph degrees  mph degrees  mph
3 Surface 090 06 120 18 120 17T
; 1,000 100 20 090 18 090 22
= 2,000 090 23 100 18 100 25
3,000 090 23 110 23 100 - 26
4,000 090 24 110 2k 100 26
% 5,000 090 21 110 22 100 22
i 6,000 090 16 110 17 090 21
X 7,000 090 16 110 17 090 23
- 8,000 090 15 100 18 090 22 !
R 9,000 100 13 100 15 090 17 :
; 10,000 120 13 090 18 120 13 ]
L 12,000 120 14 110 17 120 16 1
L 14,000 140 16 130 18 110 15 i
‘; 5,000 (1k0)  (26) (o) (1) (130)  (25)
i 16,000 1k0 17 150 AT 150 15 i
i 18,000 120 17 160 16 170 22 i
4 20,000 ko 21 170 15 150 - 15 '
v 25,000 150 10 090 20 160 20 i
b 30,000 1ko o7 150 L 15¢ 10 g
. 35,000 260 o7 220 12 220 09 i
: 40,000 230 N 250 3 230 25 {
45,000 2Lo 18 250 37 250 38
3 50,000 250 37 250 39 240 25 ;
y 55,000 210 01 180 o7 230 14 E
5 60,000 106 20 100 12 150 09 i
65,000 030 a3 090 30 090 23
:3; 70,000 100 25 090 Lo 090 31 ;
75,000 090 55 090 45 080 53
£ 78,000 -—- - ——- - 080 60
i 80,000 090 58 090 53 R
(4 85,000 080 63 090 35 ——- --
B 87,000 -== == 090 39 - -
" 90,000 o8o 70 o—— - - --
95,000 090 85 -—- -- - -
100,000 090 93 . - - -

L I A AL b £ et 0 e D <+ s ¢ b

TABLE 19 BIKINI WIND DATA FOR OPERATLION REDWING = CHEROKEE

PRI T TRy

S A s (0 AT TR e L S PR

NOTES:
1. Numbers in parenthesecs are estimated valuec,
2. Tropopause height was 52,500 {t MSL.
3. Wind data was obtained on board the U. S. S. Curtiss.
k., At H-hour the sea level prescsure was 1009.0 mb, the temperature
819F, the dew point 73°F, and the relative humidity TGX.
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!
F ! OPFRALLON REDNING - Zunt
: PPG Time GMT Sponsor:  UCK,
; DTE: 20 May 1956 27 May 1956
¢ TIME: 0556 175€ SITE: PPG - Bikini - Tare
: i 110 29' 48 N
? ‘ 1650 22' 09" R
. TOLAL YIELD: 3.5 mt Site clevation:  Soa Level
! HEIGHT OF BURST: 9 ft
1 § FIREIALI, DATA:
: Time to lst minimum: 160 % 184 msec
: Time to 2nd maximum: 1.705 % 2.15 sec
Radius at 2nd maximum: 5,248 rt TYPE Oi' BURGY' AND T'LACIMENT:
' Surface burst from pletform
CRATER DATA: Diemeter: 2,310 ft on coval soil and over water
3 : Depth: 103 ft
3 . Lip: No apparent 1ip CLOUD TOP HNIGHT: 79,000 £t MSL

CLOUD BOTMOM IEIG!H: 49,000 f4 MSL

SET LA IEET e T e

RKG:

Sttt e——

The cn-site fallout patiern was drawn from island readinzc taken by
scientific project 2.65 supplemented Ly fallout sawple coilection en
rafts and bvarges in the lagoon. The mcasured {ield decay cxponcnt

: H wus used to extrapolate the dose-rate readings to HHl hour. 1t
E % was observed that Lhe water mdjucent to the beaches off the norihern

i ' islands of the atoli was gence.ally much more hiphly contaminated thun
g : the islands.

: The off-site fallout pultern was drawn from occanographlce surveys.

: The oceanographic surveys used deleclor probes for measuring the dose-

; : rate ul the surtace, plus the allied equipment ncceessury f'or uweasuring

} : the dose-rate at dopths to and below the thermocline (watcr-sampling

: equipment for the taking of surface samples aud for the collection of
samples from any desired depth). 'The dose=rale rcadings were extrapolated
., . Lo I+l hour bty using the decay wmeasurcients ot Lhe samplen collecled.

1 The portion of fallout thal, penctratcd below the thermocline is unknown.
Rather than attompt. to estimate the percentage, the resulls for Lhe

dose rates assume no penctratlon beyond the depth of mixing.
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TADLE 20 BIKLKI WIND MA'TA FOR OPERATLON REDWING ZUNI

» i Altitude -4 hours H-hour +3 hour:s 40 hours
] ; {(MSL)  Dir Spoed DAY Cpaed  Dir Speed DIy Speed
3 i leet degrect mph degrees  mph degyrces mph degrees  mph
] Surface o0 el 050 29 0oco 30 090 ol
i 1,000 090 26 080 26 060 26 070 28
2,000 090 2L 070 25 060 26 _ o8o 35
3,000 090 2h 070 28 070 30 090 3l
4,000 090 2 090 28 o 31 100 30
, 5,000 080 26 090 ok 090 29 100 28
; 6,000 080 23 100 22 090 29 100 30
: 7,000 090 23 100 paey 100 23 100 3
3 8,000 080 2h 100 22 120 23 090 29
: 9,000 090 24 100 22 110 ah 100 30
£ 10,000 090 2k 100 23 100 22 100 30
b 12,000 100 22 090 2h 090 17 090 26
] 1k ,000 080 17 090 17 080 16 090 a4
E 15,000 === == (100) (15)  (080) (1v)  (0%0)  (~m)
b 16,000 110 15 110 12 070 14 090 25
b 18,000 110 17 100 12 090 13 090 17
§ 20,000 110 14 140 12 110 10 090 17
: : 25,000 170 18 160 18 IN(¢) 0 260 0p
E 30,000 2ho 26 70 14 160 18 180 13
i 35,000 250 36 220 29 200 35 230 15
; 40,000 200 3 220 46 210 50 260 50
45,000 230 54 210 Lo 220 hR 230 61
£ 50,000 240 3T 240 29 250 31 240 32
] 51,000 - - 250 29 - -- ——— .-
. 5% ,000 220 26 240 3 250 21 obo 20
t f 60,000 060 18 080 17 090 16 ofo ool
: ) 65,000 090 28 090 30 090 31 090 32
; ; ‘10,000 0%0 32 090 30 090 37 090 30
75,000 080 Ly 090 Lo 090 38 090 3%
; 77,000 --- -- - -- -—— - 100 W)
: ; 80,000 100 Y 100 L8 100 W8 -— - :
;- ‘ 85,000 090 51 100 W8 100 hé “e- -- :
L : 86,000 - - —_ - 100 h3 -—- - :
: : 90,000 090 52 100 W8 - .- ——- -- ;
; NOIES: i
‘ 1. Numbers in parentheses are estimaled values. ;
) v 2. Tropopause helght was 51,200 £1 MSL. ]
¢ 3. Wind data was obtained on board the U. S. S. Curliss. ]
F - L. H-hour data for altitudes. over 51,000 £L were determined by inter- :
polauting {rom maswvments taken between Heh and H43 hours. 1
5« At HI=hour the sew level precsure was 1010.5 mb, the tewmperature ;

81°F, the dew point T6°F, and the relative hunmidity 80%.
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TABRLE 20 WIND DATA MOR OPERATION REDWING = ZUNI (CONTD)
Rikinl Rongerik

Altitude H+9 hours H+1H hours 1H+21 hours
(MsL) Dir Speed  Dir Speed  Dir _Upeed
fectl degroes mph degrees mph degrces  wmph
Surfuce 080 oh 090 23 070 1%
1,000 090 &8 080 ah 080 2h
2,000 100 3] 080 23 080 pal
3,000 100 31 090 20 080 21
4,000 100 o8 090 18 080 16
5,000 100 29 090 18 080 13
6,000 100 25 090 20 090 12
7,000 100 26 100 21 090 12
8,000 100 31 100 21 090 14
9,000 090 30 090 21 090 14
10,000 090 26 100 21 090 12
12,000 100 25 100 22 090 1h
14,000 080 31 090 21 100 12
15,000 (080)  (26)  (c90)  (18)  (x00)  (1h)
16,000 070 22 090 17 090 18
18,000 090 18 100 e 090 2k
20,000 00 2h 090 23 080 21
29,000 050 25 070 20 060 23
30,000 230 21 200 13 020 26
35,000 230 31 200 13 220 15
40,000 210 L6 210 26 230 2k
45,000 220 W7 220 38 230 28
50,000 250 31 230 32 310 25
53,000 - -- 2h0 31 - -
55,000 290 16 - - 010 o7
60,000 110 23 - - 150 1h
65,000 090 26 -—- .- 090 2h
70,000 090 31 - -- 080 23
75,000 090 37 ~e- -- 090 ko
80,000 090 36 e -- 08o W7
85,000 090 Wy - - 090 52
90,000 090 56 --- - c8o 56
95,000 100 65 - - 080 69
96,000 100 65 - - - -
99,000 --- - -—- - 080 81

NOTES:
1. Numbers in parcnthises are cstimated velues.
2. Wind data for M9 hours and 1+15 hours were obtained on
board the U, 5. S, Omrtlss. Wind data for 21 howos was
obluirced by weather station on Tniwetok lsland (Rotgcerik Atoll).
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i
LA 3
L ] TABLE 20 ROMGKRIX WIND JATA FOR OFERATION REDWING e #AUNI (Contd) !
Altituge 11+:*{ hours H+33 hours 11439 hours
- (MsL) Dir Spued Dir Speed  Dir Specd
Tect degrees mph degrees  mph drgrees mph
" Surfnce 090 18 090 10 070 18 ;
1,000 080 2), 080 16 070 23 ]
2,000 080 22 070 17 o0 25 3
: 3,000 080 o1 070 16 070 29
: X $ 4,000 080 18 080 13 070 o0
] - 5,000 080 16 100 09 070 by |
L 6,000 070 14 090 06 080 o7 1
; . T,000 080 13 080 06 080 o7
: ; * 8,000 090 13 090 08 070 o
| | 9,000 090 13 090 10 080 oY ]
¢ Rl 10,000 090 13 080 13 080 10 ;
{ 12,000 080 12 cGo 13 090 12 i
£ 14,000 1i0 08 060 13 060 1k i
) 15,000 (090)  (13)  (080)  (12)  (06o)  (15) |
: ¥ 16,000 070 17 090 10 060 17 3
18,000 090 17 090 12 040 16
1 20,000 070 15 080 07 030 e
25,000 060 22 080 22 090 1 !
: 30,000 050 24 070 22 050 13
i 35,000 330 08 330 17 310 18 i
5 40,000 190 10 200 16 180 o i
45,000 230 10 190 06 290 09 i
} 50,000 230 14 320 17 270 08
® 55,000 180 14 200 09 220 17 i
60,000 110 16 360 05 080 17 *
65,000 090 22 100 15 090 23 i
% 70,000 080 29 oho 08 080 a6
! 75,000 100 38 100 32 080 38
80,000 090 36 090 h 080 Wt
‘ ¢ 84,000 090 55 090 56 100 57
90,000 090 60 090 61 090 67
' 92,000 - - _— - 080 )]
¢ 95,000 090 Th 090 69 ~—- -
} 100,000 090 81 090 81 ——- .-
; 105,000 090 oh 080 89 ~- - i
110,000 090 69 080 102 --- - }
114,000 090 69 080 102 .- -- 1
NOTES: ;

1. Numbers in parenthes - are estimatcd values.
2. Wind data wus obtained Ly the weuther station on Eniwetok
ITsinnd (Ronperik Atell),
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] OPFRATION REDWING: - Yuma
E PPG time GMT Sponsor:  UCRL
! MTE: 28 May 1950 27 May 1950
v TIME: 0756 1956 SITE: PPG - Fniwetok - Selly
- 11° 30* 33" N
| 162° 18" 55" E 7
5 Site elcvation: Sea Level E
HEIGHT OF BURST: . 205 ft 1
1
]
‘ CLOUD TOP IEIGHT: 8,000 ft MSL o
CLOUD BOTIOM IEIGHT: 1,000 ft I45. '
TYPE OF BURST AND PLACEMENT: ]
i Tower burst over coral soil ‘
4
t ¥
g 3
i 4
REMARKS: .
; Only island dose rate readings are available. These were taken i
§ from the aerial and ground surveys mede by the Radiological Safety ]
§ organization. The t1'? decay approximtion was used to extrapolate ﬂ

the dose rate readings to H+l hour. Significant amounts of alpha
(plutonium) contamination werc found on the shot island.
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Figure 76. Operation REDWING - Yumn.
Island dose rates in r/hr at H+l hour.
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TABLE 21 FNIWETOK WIND IATA FOR OPIRATION REDWING ~ YUMA

Altitude 11-2 hour: I hour I+ hours H+{ hours
(MSI)) Dir Speed  Dir Speed  Dir Speed  Dir Speed
f'eet degrces mph degrees  mph degrecs  mph deprees  mph
Surface 080 21 080 21 090 Ik 090 1
1,000 080 2h 090 33 090 26 090 26
2,000 080 31 090 33 100 33 090 30
3,000 080 35 090 35 100 38 100 33
ki, 000 080 35 090 36 100 L5 100 36
5,000 080 32 090 33 100 36 110 30 a
6,000 090 28 080 33 100 35 120 28 L
7,000 090 28 080 36 090 30 110 30 '
8,000 090 29 080 38 090 37 110 35
9,000 090 30 080 37 090 39 110 36 _
10,000 090 30 080 31 090 43 120 35 ]
12,000 090 25 080 2k 090 40 100 32 i
14,000 110 23 090 15 090 1h 090 28 :
16,000 140 22 140 16 110 16 100 14 3
18,000 140 17 150 1h 120 18 120 15 J
20,000 180 05 100 12 100 14 100 12 y
25,000 170 26 160 21 180 12 270 08
30,000 260 21 190 22 160 21 220 23
35,000 230 35 220 35 190 41 220 47
40,000 220 55 210 L 200 55 200 52 !
45,000 - - 230 51 240 35 230 40 i
50,000 - -- 270 hs 250 32 230 24 i
55,000 -—- - 210 29 2hG 38 240 28 :
60,000 - -- 060 1L 050 10 100 15 '
65,000 —— -- c80 37 100 39 100 32 :
70,000 - - 110 38 100 38 100 31
75,000 --- -- 090 37 100 Lo 090 37 ?
80,000 ——— - 100 L7 100 %9 100 ks
85,000 ——- -- 090 Lp 090 53 100 54
90,000 -—- - 110 60 100 55 100 60 :
95,000 - - 100 68 090 67 100 71 :
93,000 - -- - -- 100 85 - -- [
100,000 - -- 100 89 - -- 100 68 ;
102,000 —-- -- 100 92 --- - -—- -- :
NOTES: |
1. Tropopause height was 55,500 Tt MSL. ]
2. Wind cdata was obtuined by the weather station on Eniwetok Island. :
3. H hour valuec werc interpolated fi1om data taken at H-2 hours and |
JI+1 hour. j
k. At the surface the air pressurc wan Wh.6h psi, the temperature
27.5°C, the dew point 23.9°C and the relative humiaity 80%. %
2
12 %
A
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OPERATTON REDWING -

AT
T

PPG Yime

GMT

Erie

31 May 1956 30 May 1950

0014

REMARKS:

1814

Sponsor: LASL

SITE: DIPIrG - Eniwetok - Yvonne
110 32 Lo" N
162° 21t 52" E

Gite elevation: OSea level

JIEIGHT OF BURST: 300 ft

TOWER OF BURST AND PLACEMENT:
Tower burst over coral soil

CLOUD TOP HEIGHT: 32,000 ft MSL
CLOUD BOTTOM HEIGHT: 10,000 ft MSL

Only island dose-rate rcadings are available. These were ohtained
from aerial and ground surveys made by the Radiological Safety
crgenization at H+h hours.
+0 extrapolate the dose~rate readings to H+l hour. Islands north of
Yvonne in the atoll were only slightly contaminated.

The t-1'2 decay approximation was used
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Flgwe 78 + Operatlion REDWING - Erie.
Island dose rates in r/hr at I+l hour.
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3
: ‘ TANLE 22 ENTWETOK WIND DATA FOR OP#RATION REDWING - IRIE
1
3 Altitude H-hour 143 hours I+ hours
X (MsL) Dir Specd Dir Specd Dir Speed
2 feet degrees mph degrees mph degrees nmph
. Surface 100 16 130 16 090 12
* 1,000 100 28 100 20 090 23
3 2,000 100 28 100 21 090 23
) 3,000 100 23 100 22 090 22
4,000 100 21 100 22 090 20
i 5,000 090 20 100 18 090 16
3 6,000 . 090 16 100 12 100 17
7,000 080 10 110 o7 100 16
8,000 100 08 110 06 100 16
; 9,000 100 17 090 ot 110 16
3 10,000 080 05 090 08 120 14
b 12,000 100 06 100 06 120 05
14,000 090 09 090 o7 120 09
4 15,000  (080)  (10) (0%0)  (09) (200)  (o7) -
b 16,000 080 10 090 13 080 06 ;
b 18,000 070 14 090 13 © 080 12 :
20,000 360 07 110 07 080 o7 :
4 25,000 2060 15 200 20 280 09 3
) 30,000 250 o0 250 2h 230 17 ]
35,000 2ho b 270 28 2ko 30 1
. 40,000 280 37 270 hl 280 38 i
e 45,000 280 36 270 ho 260 38
;. 50,000 260 38 250 41 2ho 39 ;
c 55,000 320 18 300 12 270 24 !
; . 60,000 08o 12 090 13 140 o7
65,000 090 26 080 24 080 2k
[ 70,000 100 33 110 32 110 32
; 75,000 100 ho 100 L 100 Ly
: 80,000 100 T2 090 68 120 62
85,000 090 79 090 98 120 T2 b
i 90,000 090 Th 110 83 100 78
% 91‘:000 090 T adnie - adinted - *
95,000 --- -- 100 7 100 80 :
3 96,000 - -- 100 78 -—— -
100,000 --r -- --- -~ 120 88 i
- | 102,000 --- -- --- -- 120 93 5
' NOTES: i
l. Numboers in parentheses are estimated values. :
2. Tropopanse helpght was 54,100 £t MSL. (Keference 149). ;

3. Wind data was obtained by the weather station on Eniwetok lsland.
k. At H-hour the sea level pressure was 1009.1 mb, the temperature
80.3°F, the dew point T3.5°F and the relative humlidity 8C,2%.
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Figure 79 . Hodographs for Operation REDWING - Erie.
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" CPERATTON REDWING - = Seminole
i TPG tiwme oML Sponsor:  JASL 1
' ' DTE: 6 June 1956 6 June 1996
: TIME: 1255 0055 SITE: PPG - Eniwetok - Irene b
i 11° ho' 35" N q
: 162° 13" 02" E ,
E .
| {
g JEIGHT OF BURGT: h.5 ft
] TYPE OF BURSY AND PLACEMINT: ,
E Surface burst in water tank ‘
E over coral soil '
3
; CLOUD TOP MEIGUT: 16,000 ft MSL ‘
' CLOUD BOTTOM HRIGHT: 9,000 £t MSL ’
f |
£ !
! REMARKS:
E
; Only island dose-rate readings are available. These were oblained
from aerial and ground surveys made by the Radiolegical Safety
‘( orgenivation. The t-2'® decay approximation was used to extrapolate
] ' the dose-ralc readings to H+) hour.
EA LI
1 1
25 d
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80. Operation REIWING - Seminole,
Island dosc rates in r/hr at H+l hour.
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TARLE 23 ENJWETOK WIND DATA FOR OVERATION REIAWING = SEMINOLE
Altitude _ li=l hour H-houy 1+¢ hours 1S houy
(M51) Diy Specd DLy Spced  Dir Gpecd  Dir Speed
feet degrees  mph degrecs mph degrees uph degrees mph
Surfacc 100 13 100 12 090 09 080 12
1,000 090 16 090 15 080 1k 070 20
2,000 090 16 090 17 090 20 070 20
3,000 090 18 090 18 090 17 100 20
4,000 090 18 090 17 080 . 100 20
5,000 090 18 090 17 080 i 090 17
6,000 100 15 090 15 080 14 080 16
7,000 100 10 100 12 100 14 080 09
8,000 100 10 110 12 120 14 100 o8
9,000 090 13 090 13 100 14 110 08
10,00C 090 14 090 14 080 14 090 o8
12,000 090 12 080 10 070 08 100 o7
14,000 099 05 090 06 100 09 140 02
15,000 - - (100) (06) (100)  (09) (Ca1m) (Calm)
16,000 100 05 100 06 100 09 Calm Calm
18,000 110 02 110 03 110 05 Calm Calm
20,000 oko 08 060 09 090 10 160 o7
25,000 030 09 110 13 260 21 240 05
30,000 250 1h 250 17 240 23 240 1k
35,000 250 23 260 23 230 23 220 17
ho,000 2ko 20 2ho 20 230 21 230 16
45,000 250 27 250 30 2€0 2 250 2y
50,000 260 18 260 20 270 2l 270 13
95,000 360 05 340 0o 300 0% 290 09
60,000 090 13 080 12 060 10 120 05
65,000 090 26 100 26 110 28 110 23
70,000 070 5 080 Y 090 49 090 52
75,000 090 €0 090 60 100 61 100 56
80,000 090 63 090 63 090 6 100 6h
85,000 100 75 100 76 090 79 100 ™
90,000 100 il 100 79 090 84 090 Tl
93,000 .- .- -——— -- 090 84 090 Tl
95,000 100 81 100 80 —~—— .- c—- -
100,000 100 (] 100 68 ~—- - ——— -
NOTES:
1. Numbers in parentheses are estimated valucs.
2. Tropopause height was 52,200 £t MSL. (Reference 149).
3. Wind data was obtained by the weather station on Eniwetok Island.
4., H-hour values were interpolated from dutn tuken at MH-1 hour and
H+2 hours.
5. At the surface the air pressure was 4,64 psi, the tempernture

30.5°C, the dew point 2h.(PC wad the reiative humidity ‘(1%.
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Figure 81 . Hodographs for Operation REDWING - Seminole.
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OPERATION REIWING - Flathend
14 Time GMT Spongo SL
DATE: 12 Jun 1Y% 11 Jun 1YH0
TIME: 0626 1826 SITE: PPG - Bikini = 5,000 ft south
of Dog
11° 36' o0" N
165° o' os" B
Site eclevation:  fea lLovel
MEXGHT OF BURST: 19 i*0
TYPE OF BURGT AND PYACFMENT:
Suptsnce tuarst {rom barge on
water; center of gravity
approx. 1% 1 above surface
of water; water depth 114 14
CLOUD TOP HRIGHT: €%,7C0 ft MSL
CLOUD BOT'IOM HEIGHT: 38,600 't MSL
REMARKS:

The on-site fallout pattern was drawn from island readings laken
by scientific projects supplemenied by fallout sample collection on
rafts and barges in the lagoon. Actual [ield decay meusurements, which
indicated a decay exponent were used Lo extrapolate the
dogc-rate readings to I+l hour.

The off-sitec fallout pattern was drawn from occanorraphic surveys.
The oceanographic surveys used detector probes for measuring Lhe dose-
rate at depths to and below the thermocline. Water-sampling equipment
was used for the taking of surface samples and for the collection of
semples from any deslired depth. The doce-rate roadings were extrapolated
to N+l hour by using the decay measurements of the sanples collected.
Very little of the fallout should have beer assoctated with solid
particles large cnough to ponetrate below the thermoeline.

132

Cham e et et o et w Dttt o ke ——

P L I e o B et il T S W A 4001 SR T s et s ks 3 s saler

s o e A il A S 2 a . w ta

S T AL el 5,




e sy

e

rewr i wp

T

T . e z e

R L

%
%
¥
€
.

R R ]

v

S VU,

Distance From GZ, Statute Miles

e

[ .

=

1] | ]

Ham
' %Vicwr

| S

Ohve

Uncle A*r;.qggé)

) N, Peter

TN U W T Y N |

10

Figure 82. Operation REIWING -
rate contours in r/hr at I+l hour.

133

s
Distance From GZ, Statu

0

Flathead.

te Miles

On~site

dose

-on -
m——
A ope L o
K ey Xt i e A S B i i PR 2

IELNS" RPN ¥ D WL T F

S bt b | e

v d. s

FESI RS WS PN

[ESIIPERPERT VRS RPN PSSR




R e i A R e i e S ———

200 p—y—1—17 | N e 71T ™7 T 1 ™TTT

]
% 50 — !

‘.= | : 5 0 C —~ \ 1
i K y " 3 -
L . - \ \ .

— f
= =

k2l

oy,

Rkl

————8

Distance fromGZ, Stotute Miles
T
Q

p-o
I R | I
7
] \
g
L N
\\-——_‘
] [ 1 )} )

i ]

50L4l\LllJlilJ_LlLll | B T
4 180 100 80 0 80 100

0
1. S s 6z N\
\/ b :

Distonce from G2, Stciute Miles

_ Figure 83, Operation REDWING - Flatheod.
- Off-site dose rate contours in r/hr at H+l hour.

T 7. VER U S RO P G

134

— - S e e

. LA 1030 N L B MY e A AL AN 2 808 e 1 ¢ WAL 200 oot N AP L



3 TP TUC TR TRy

i L AT o vz

DTETRE

'—

o v Y 1 1] A
. Tropopause Height H

48,90011.

)
-

»
(=)

LI

/ Cloud Top Hgt
vd 65,700 ft.

d.1 .4

[ d
O

Cloud Bo"om‘m
38,600¢t.

[ -]
>
-

N

;:“—7_.

[4d [
© O
TTT 1 LELIRILSE B LS L

37,5004

k

{Oud Diometer

unJJ'u

Cloud Height MSU and Diomaster IO3 ft
3

[

5

| T

AR EEEENEI

0
]

4

L] ] 7

Time, Minutes

Figure 84 . Cloud Dimensions: Operation REDWING -

Flathead.

.
135

.

co e W

i P R Y O R R e |

i STt 3 ) ot i &




T STMTRRC T T T ey e

i
3

[
%
&
?

i

R S

T g

B e A AL

TABLE 24 DBIKINI WIND IATA }YOR OFPERATION REDWING =

FLATHEAD

Altitude  H=25 hours H~houy N+l hours H+3.y hours H+5:, hours
(M31)  Dir Gpeed  DAir Cpeed  Dir Speed  Dir Speed Dir Speed
Teet degrees upn  degrees mph  degrees wmph  degrees wph  degrees imph

Surface 080 18 080 22 080 24 060 21 059 15
1,000 050 17 0'(0 21 070 23 060 20 050 22
2,000 070 14 o8o 17 080 20 070 20 050 21
3,000 080 1k 090 15 090 15 070 18 060 24
},000 080 16 09 14 100 13 070 18 070 15
5,000 090 17 100 15 100 13 070 18 080 16
6,000 090 15 100 1k 100 14 o705 16 080 15
7,000 090 14 090 14 090 i 0&0 09 090 14
8,000 080 12 090 10 090 10 060 08 090 09
9,000 080 10 049 09 100 08 0P o7 060 06

10,000 090 09 100 08 100 o7 059 06 050 05

12,000 090 08 090 o7 0990 05 090 08 100 06

14,000 110 03 120 05 13C 06 Calm Calm Calm Calw

16,000 020 02 110 06 160 08 080 03 170 05

18,000 110 06 130 10 150 1 100 06 070 Ok

20,000 160 09 160 12 160 13 150 o7 180 o7

25,000 050 14 120 17 170 20 170 14 180 12

30,000 210 12 200 17 200 21 200 15 200 16

35,000 24o 1% 250 14 250 1} 250 15 260 21

40,000 260 o2 2ko 21 230 21 240 22 270 21

45,000 220 22 220 21 240 20 270 18 310 18

50,000 300 15 340 15 =60 15 330 1k 030 15

55,000 070 14 090 17 100 20 070 21 100 20

80,000 090 28 090 28 ~- - 100 23 090 16

65,000 100 o8 100 28 - - 080 2k 080 25

70,000 100 33 100 33 ~—- - o9 Lo 080 37

75,000 090 46 090 hé e - 080 46 080 57

80,000 - .- ——- - - - 080 63 090 64

85,000 —— - e -- ——- - 090 64 080 68

90,000 ——- -- - - ——— - 090 5k 080 59

91,000 c—- - ——— - —- - -—- - 080 69

93,000 - - - - ——— - 0% 56 - -

NOTES:

1.

Tropopause height was 48,900 £4 MSL at H-hour.
2. Wind deta was obtained on VLoard the U,
3. JM=hour values were interpolated from data taken at -2} hours and
H+1} hours.

S. S. Curtissu

b, At H-hour the sea level pressure was 1012,9 mb, the temperature 82,0°F,
the dew point 76.0°F and ihe relative humidity 82.0%.
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OPLERATION RELWING - Blackloot

3 PIC Time GMT Sponsor: IASIL

DATE: 12 June 1956 11 June 1956

TIME: 0626 1826 SITE: PPG - Eniwetok - Yvonne

- 11° 33' O4" N

162° 21' 31" E

k Site elevation: Sea lovel

F HEIGHT OF BU: i 200 ft

3 TYPE OF BURST AND PLACFMENT: :

E Tewer bursl over coral soll i

1

.

; CLOUD TOP HRIGIT: 25,000 fi MSL

CLOUD BOTIOM HIIGHT: 14,000 ft MSL b

E

:

REMARKS

: ;

% Only izlund dose-rate readings are availauble. These were obtained i

; from aerial and ground surveys made by the Radiological Safcty orpgani-

g zation. The t-*'? decay approximetion was used to extrapolate the

2 dose-rate readings to M+l hour. lleavy contumination from this shot,
fired on central Yvonne, was limited primarily to the shot island.

i llowever, the photo tower on Mack was highly contaminated from the i

fallout. i

i

i

..

Ef 3
.
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Figure 86. Operation REDWING - . Blackfoot.,
Island dose rates in r/hr at H+l hour.
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1. Numbers in perentheses are estimated values.

2. Tropopause height was 52,500 ft MSL.

3. ._Wind data was obtaincd by the wcather station on Eniwetok Island.

4, At H-hou ““e sca level pressure was 1012.5 mb, the temperature
81.1°F, +  dew point 75.8°F and the relative humidity 84.0%.

= 140

.
3 TADLE 25 LNIWKPTOK WIND DATA FOR OPERATION REDWING BLACKIOOT
] g Allitude He1 hour 1425 hours 1+5: hours 1485 hours
(ML) Dix Speed  Dir Specd  Dir Spced  Dir Spced
E ! teet degrees mph degrees mph degrees  mph degrces wph
Surface 090 1k 130 1k 110 15 050 1%
3 ’ 1,000 090 1h 070 08 08o 18 080 18
: 2,000 090 15 080 16 080 16 070 17
4 v3,000. 100 2h 090 15 0% 16 080 L
: , 4,000 100 18 100 15 090 16 080 12
'; 5,000 100 15 100 1k 090 13 080 13
6,000 100 13 090 15 100 12 080 12
f 7,000 100 12 090 14 100 12 080 12
! 8,000 100 12 090 13 100 13 100 13
: 9,000 090 09 090 12 100 13 100 13 -
10,000 070 09 090 o7 090 10 100 1k
12,000 080 09 090 o7 100 09 100 08
1k, 000 090 08 110 10 100 09 100 09
15,000 (090)  (09) (1) (10)  (100) (08)  (120) (06)
"16,000 090 09 090 12 110 o7 110 o7
18,Q00 070 16 080 09 030 12 120 06
~20,000 070 09 070 09 09< 12 100 13
25,000 G90 10 120 21 130 12 150 09
30,000 050 08 080 o7 140 12 170 10
35,000 280 . 14 240 32 - 230 26 220 28
‘ho0,000 240 35 2ho 28 240 23 230 23
45,000 240 23 250 17 030 09 290 23
; 50," - 31C 22 010 13 090 16 020 12
2,000 -—- - -—— - - -- - --
53,000 S - 030 20 - -- 020 23
i 55,000 090 20 -~ - 100 18 -—- --
i 60,000 120 26 -—- -- 100 20 .- --
- 657,000 060 17 - - 080 17 - --
i 10,000 090 36 --- -- 090 50 - --
1 71,000 090 36 - -- —— - -—- --
: ~75,000 —.- e - e 00 59 I —
E 80,000 -—- - - - 090 59 - -
: . 82,000 ‘- - S -- 090 61 ——— .-
NOLLC:
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Figurc 87 . Hodographs for Operation REDWING - Blackfoot.
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OPFRAY'ION REDWING Kickapoo
PPG_Time GMP ;
3 DATE: 1L June 1956 13 June 1956 Sponsor: UCRL 3
: TIME: 1126 2326
SITE: PIG - Enivetck - Sally i
4 11° 30' 38" N i
162° 19' 11" E :
[ Site elevation: Sea Level :
i
i
[_, HEIGHT OF BURST: 300 ft j
E i
TYPE OF BURST AND PLACEMENT: §
;, ' Tower burst over coral soil ;
F ' CLOUD TOP HEIGHT: 16,000 ft MSL i
: CLOUD ROTTOM HEIGHRT: 11,000 ft MSL 1
|
: i
E’ !
f 4
: ]
‘_ REMARKS: Only island dose-rate readings are available. These were
obteined from aerial and ground surveys made by the Radiological Sufety
Organization. The t 1:2 jecay approximation was used to extrepolate the ,
- dose-rate rvadings to H+l hour. Heavy contamination was encountercd only 3
on Sally, the shot island. Significant alpha (plutonium) contamirotion
" was also found on the shot island.
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Figure 88. Operation REDWING - Kickapoo.
Irland dose rntes im r/br at H+l hour.
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TABLE 26 ENIWETOK WIND DATA FOR OPERATION REDWING KICKAPOO
Altitude  B-hour H+3% hours H+O5 hours
] (MsL) Dir _ Speed Dir Speed  Dir Speed
E. teet  degrees mph degrees mph degrecs mph
Surface 080 12 050 e 080 12
1,000 090 12 090 12 090 14
2,000 090 1k 090 14 090 14
3,000 990 17 090 17 100 1h
f L,000 090 16 100 15 090 13
5,000 100 14 100 13 090 10
6,000 120 12 120 - 12 070 08
7,000 100 o7 120 12 080 07
8,00¢ ¢80 06 180 12 080 07
9,000 060 09 100 12 070 08
. 10,000 030 10 - Q70 03 060 09
' 12,000 030 13 040 05 060 05
14,000 030 10 020 o7 050 05
] 15,000  (030) (08) (020)  (09) (050)  (06)
E 16,000 020 06 020 13 oho o7
. 18,000 020 12 020 09 oko 12
£0,000 070 12 050 07 020 14
25,000 030 10 oko 15 030 23
30,000 360 09 350 17 010 15
L 35,000 350 12 350 18 oLo 1%
Lo, 000 360 20 020 18 030 15
k5,000 350 22 020 2h 354G 23
! 50,000 340 24 250 26 35C 29
. 55,000 060 26 050 32 060 30 \
60,000 080 2h 090 16 o70 25 :
1_ 65,000 100 31 110 37 100 39 ‘
70,000 090 L6 090 51 090 51 a
: ‘ 75,000 090 7 100 61 100 56 i
80,000 100 T 100 69 00 85 ;
1 81,000  --- - - - 090 65 \
E 85,000 100 71 090 19 .- - 3
90,000 090 83 090 80 - - ‘ \
3 95,000 100 90 090 86 -e- - ;
i 98,000 100 90 —-- - - --
) 100,000  --- - 090 68 .- --
102,000 -e -- 090 68 - -- i
3 : NOTES : i
- ; 1. Numbera in parcntheses are estimated values. ]
2. Tropopause height was 53,100 ft MSL. ]
3. Wind datn was obtained by weather stalion on Eniwetok Island. !
h, At the surface the air pressure was 14.65 psi, the temperuture ]
29.8°C, the relative humidity T1$. i
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Figure 89, Hodogruphs for Opcration REDWING - Kickapoo
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1
OPERATION REDNING - Osupe
-E PPG Tine GMT ;
E DATE: 10 Jun 1956 16 Jun 1950 Sponsor: LASL ]
i TIMGE: 1310 011k :
[ |
‘ SITE: PFG - Enivetok - Yvonne
. 11° 32' 48" N 3
‘ 162° 21' 39" E
i Site elevation: Sea Ievel
! o HRIGHT OF RURST: 670 = 35 ft ;
TYPE OF BURST AND FLACEMENT: i
Air burst over coral soil :
; CLOUD TOP IEIGHT: 21,000 £t MSL 3
CLOUD BOTTOM HEIGHT: 17,000 ft MSL i
y
i
1
]
| %
REMARKS: No significant contmninati?n was observed. 1
i
j
k|
o |
‘ f
5 ;
g :
L
i
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% TABIE 27 FENIWETOK WIND DATA FFOR OPERATION REDWING - OBAGTE
f.
% Altitude H-%¥ hours H-hour I+ {shours 114107 hours
; (M3L) Dir Speed  Dir Speed  Dir Speed  Div Specd
i? fcet degrees  nph deprees  moh degrecs  mph degrecs  mph

L P Surface 150 14 150 14 160 16 180 15

£ + 1,000 130 16 130 16 -—- - 160 12

3 g 2,000 130 18 140 17 -—- - 19¢ <12
- 3,000 130 18 140 17 ~—— -- 190 - l2
: 4,000 1ho 18 150 17 - - 190 0y
i 5,000 150 17 150 16 -—— -- 190 10 .
E 6,000 160 16 160 16 - -- 190 13 A
: T,CC0 170 1k 170 1h - - 190 13 :
: 8,000 180 09 180 0y .- -- 190 10 ;
B 9,000 180 09 180 09 .- - 190 0% ]
i 10,000 170 12 170 10 .- -- 170 07 3
: 12,000 220 13 220 12 == .- 180 o7 ;
s 14,000 230 1L 230 14 ~—- -- 210 09 z
: 15,000  --- - (220)  (A4)  --- - e AL ;
~§ 14,000 210 15 210 13 - - 200 07 E
: 1£,000 200 12 200 12 --- -- 200 07 \
; 20,000 200 o7 200 o7 S -- 180 05 3
! 25,000 230 05 230 05 - - 180 oz %

30,000 020 05 €30 05 080 06 180 02 ]
35,000 030 15 oLuo 15 090 h 360 05

. 40,000 050 26 050 25 oho 18 010 12 §
E 45,000 160 07 150 09 050 30 ——. - g
i} 50,000 110 1k 120 14 230 12 --- -- g
: 55,000 140 o7 140 07 120 07 - - E
% 60,000 140 o7 130 12 090 Lo — -- :
= NOTES : i
L 1. Numbers in parentheses are cstimated values. oE:
; 2. Tropopause height was 51,500 ft MSL. i
> 3. Wind data was obtained by ihe weather station on Eniwetok Island. 4
! k. H-hour values above 30,000 ft were interpolated from data taken i
b at H-Z% houre and H+ld hours. ﬁ
2 5. At the surface the air press.re was 1h.63 psi, the temperature 29.9°C, ;
- and the relative humiaity Ti%. ;
> 4
¥ :

Ll s mmacima™ i
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B B
: i OPERAY'ION REDWING - Inca ¥
] PRG_Time GMT
: p DATE: 22 June 1956 21 Junc 1956 Sponsor: 2
4 : TIME: 0946 2156 . e
3 {
?' 4
3 ; SITF: PH3 -~ Erniwetok - Pearl g
11° 37" 53" N -:
. 162° 17' 50" E g
3 : Site elevation: Sea Level ,;%
i HEIGHT OF DURST: 200 ft :
3
1 : 3
TYPE OF BURST AND PLACEMENT :
f : Tower burst over coral soil i

£
i’ CLOUD TOF BFIGHT : 42,000 £t MSL
; CLOUD BOTTOM HEIGHT: 30,000 ft MSL

A e s S (A BB 2

1
E
i 1
: A
: = l X
, i REMARKS : Only island dose-rate readings are availstle. These were 4
: “ obtained from serial and ground surveys made by the Radiological Safety i
g ) Orgonization. The t7''® decay approximation was used to exirapolete 4
j b the duse rule readings to H+l hovr. lleavy contaminatioa resulted only *
1 T on the shot island. é
3 ¥ g
E'” i M
| i
h b
£ 1
'}
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Figvre 91. Operaticn RZDWING ~
Tslund dose rates in r/hr at H+l hour.
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' § TABLE 28 ENIWETOK WIND DAYA FOR OPERATION REIWLNG=- INCA
3 i
4 § Altitude H~1 hour H-houy Hi2 hours H+5 hours H+5 hours
3 (MSL) Dir Spced  Dir Speed ~ Dir Speed  Dir Speced  Dir Speed
9 g feet dcgrees mph  degrees mph degrees mph  degrees mph degrees mph
§§ Surface 150 - 12 140 1h 110 18 090 12 090 18 i
. 1,700 100 20 100 20 - 090 21 080 21 080 16 3
¥ 2,000 100 22 100 23 090 2k 090 23 080 20 .
: - 3,000 110 26 100 26 090 28 100 29 080 26 .
¥ 4,000 110 29 100 29 090 28 100 29 080 26 ;
3 . 5,000 110 - 29 100 29 090 29 100 29 08 .23 ;
§' 6,000 110 29 110 29 100 30 100 28 090 20 1
; 7,000 100 29 100 29 100 30 100 2k 090 17 ;
8,000 100 20 100 30 100 31 100 2k 110 23 ;
4 9,000 090 29 090 29 100 29 100 2k 110 2k
10,000 090 29 090 - 28 100 . 24 1.00 24k 100 24 1
12,000 G90 29 690 28 100 24 0% 20 090 21 ]
i 14,000 100 29 100 26 100 23 090 22 100 23 1
] 15,000 (200) (28) (100) (26) (100) (23) (100) (21) (100) (22) ]
: 16,000 100 28 100 26 100 23 100 21 100 22
: 18,000 080 24 052 2k 090 23 110 20 090 22 -
. 20,000 080 22 080 23 090 26 100 22 090 20 :
: 25,000 010 25 020 22 cho 16 010 +13  0ho 09
' s 30,000 2ho 18 220 16 170 12 180 1 150 13 3
: 35,000 210 25 200 23 170 17 170 i 210 10 3
i i ko, 000 210 30 210 29 200 26 270 17 260 30 b
; . 45,000 230 36 240 36 260 35 270 31 300 26 p
t 50, 000 - - 300 23 320 24 020 17 100 13 i
3 55,000 -- - 350 22 330 21 110 21 110 T 3
= 60,000 -=- -- --- -- .- .- 100 25 050 2k
| # 65,000 - - - - --- - 100 29 080 24
4 70,000 --- - - -- --- -- 090 k 100  sF ]
' « 75,000 —-- .- .- .- - -- 100 53 100 k2
1 s ,00C - .- -—- - - - 110 k9 100 43 ;3
¢ 85,000 sua .- - - aue - 100 5% 090 56 !
‘ L 90,000 - -~ un .- -- -- 090 83 0 T :
95,000 —-w .. -—- -- - - o9 97 090 . Lk N
: 97,000 .- - --- - -e I -- 100 43 ]
, 100,009 - - .uan .. me= -- 200 85 “ce .- »
1 : NOTLS ¢ , ;
. f 1. Xumbzrs ip parentheses are estimated values. .
4 2. Tropopeuse height was S4, 200 £t MSL ai H+5 hours. ' _ ;
5 3. Wind dsta was obtained Ly the westher station on Bniwetok Island. :
‘g2 4, li-hour values were inturpolated from data teken at Il-1 hour and H+2 hours. Co
- 5. At the surface the air pressure was 14.63 psi , the tempzrature 28.6°C end A 4
the relative humidity 81%. , f
. ) é
151
-~ WW Ao A ird i s R S S : T N T S
i it i i sl k. kst Pl ko ol b i S




R Lt L -

ARSIl ol e . il

TR R T M TR YR, TR R S M QRIS AT TR mm ety o .

vouy - ONTMIAY uotgexadp xoF sydeiBopoH °Z6 SInITJ

Sib

Jy/i3 000G : 9101 BS1Yy
sejiw

o 02 O

31vos

A i A A s e i b G A it

SRR e

NOH-H

S22

152

comlichtung ¥ 1458

Lk i




e

T T T T e

i e

s S s

Rt ot e e D Tl L A iy K e

b
i
:
H

3

L
b
¢
.‘&'

-
-

e, T3 St E M o A e 8, R Bt B B n KA 0 S 5 A s - RS e i, # A A TR SR N SN . S T R

OPERATION RIDMING « Dukotu

PrG Time GMT Spongor:  IASL
DATE: 20 June 1956 2% Junc 1640
TIHR: 0606 . 1806 SITE: PPC - Bikini - 5,000 Tt
; south of Dog
’ 11¢ 36 10" N
! 165° 27 05" B

Site elevaliont Sea level

HEIGIHY OF BRST: Surface

HEIGHT OF' BURST AND PLACEMENT:
Surface burst from barge on water

CLOUD TOP WBIGIT: 75,000 £t M3l
CLOYD BOTTOM HEIGHT: 55,000 ft MSL

REMARKS:

Only island dose-rate readings are availab.e. They were obtained from
aerial and ground surveys made by the Radiological fafety Organizaticn.
The t-1°2 decay approximztion was used to extrapolate the dosc rate
readings to H+l hour. This sholt produced less contamination on the
islands than expected. | However, the water adjacent to the northern
islands was heavily contaminated.
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Clocud Dimensions:
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Operation REDWING -
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3 TABLE 29 BIKINI WIND DATA FOR OPNRATION REDWING= DAKOTA
Atitude _ H<k hra -1 hr W ur 1143 hyg  Hi6 Mo
(MSIL) Dir Speed Dir Speed Dir Spced Dir Spedd Dir Speed
feet deg mph deg mph deg mph deg mph deg mph

9 : Surface 070 17 080 21 090 17 080 15 09c 18
1,000 070 17T 080 =21 c.. - 070 18. 090 17 ;
2,000 060 13 080 18 --= == 080 21 100 21 :
3,000 080 17 080 17 110 21 090 23 100 25

£ 4,000 080 16 o070 17 110 17 100 22 090 26
1 5,000 120 15 070 17 100 15 100 17 090 22
ﬁ' 6,000 120 18 090 15 100 16 110 13 . 080 17 3
4 7,000 110 18 080 13 100 14 . 110 15 100 16 !
' 8,000 120 15 100 17 120 16 110 17; 110 18 ;
é 9,000 130 13 110 18 120 16 100 18! 100 20 - :
: 10,000 130 14 100 1k 120 16 100 17! 100 16
E 12,000 120 12 110 15 110 15 120 10 090 16

14,000 060 06 100 13 130 15 080 12 080 10
16,000 310 05 080 o7 160 09 090 o7 100 07
18,000 190 06 210 10 190 09 2k0 07 210 05
P 20,000 250 08 210 07 210 14 200 09 210 09 3
a 25,000 270 08 20 25 230 18 250 17 250 23 :

e

ey pame
ALt b a e i

Lo 30,000 230 1k 20 33 20 25 260 27 260 26 i
£ . 35,000 250 25 250 32 240 51 2ho U5 230 48 :
; 40,000 250 W1 2k s 250 51 . 240 sS4 230 54 o
? ' 45,000 250 58 250 35 250 57 260 60 260 L8 i
: 50,000 270 35 250 Sk 280 35 270 53 250 22 y
: 55,000 080 09  ---  -- 090 08  --- -=: 130 10 ]
; 60,000 100 22  --n .- 100 16 --- --' 080 28 .
65,000 080 33 @ --- . 080 39  --- --' 090 28 i
70,000 100 L5 ——— e- 080 39 == ==! 090 Lo
75,000 080 58 .- . 080 62  --- - 100 58
80,000 090 63  ---  -- 100 T  -=- = 090 T1
85,000 090 81  ees .- 090 85  --- -- 090 87 3
90,000 100 89 ——— = - - coe = 9 1T .

e e g,
ot ke B

: NOTES: : ]
i 1. Tropopause height was 54,200 £t MSL at H+9 hours. ' ;
; 2. Wind data was obtained on board the 1.S.S. Curtiss. i
i 3. At q;hour the sea level pressure was 1009.1 mb, the temperature .
1 82.0°F, the dew point 75.C°F and the relative humidity 80.0%.
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3 OPERATION REDWING - Mohawk
| FRG 'Time GMT ;
DATE: 3 Jul 1956 2 Jul 1956 Sponsor: UCRL 3
TIME: 0606 1806
: SITE: PEG - Eniwetok - Ruby
; 11° 30" 38" N
;j 162° 18' 39" E
: Site elevation: Sea level
; IEIGHT OF BURST: 300 ft
] YPE OF BURST AND PLACEMENT : :
. Tovwer burst over coral soil é
s CLOUD TOP JEIGHT: 65,000 £t MSL :
g : CLOUD BOTTOM HEIGHT: 42,000 f+ MSL :
: 3
i
1
;

-~

REMARKS: The dose-rate readings on the islands of the atoll were ) ;
taken by aerial and ground surveys of scienil ‘ic projects between H+9 1
hours and H+56 hours. The experimentaliy determined gamma field decay
exponent ~as used to extrar .late the dose rate readings to

H+l hour. Extremely heavy local c.atamination resulted on Ruby. In
addition, signillcant amounts of cuntamination were deposited on the
northern islands of the atoll. The readings taken between sites, Janet
and O)ive, werc corrccted fur the smaull dose rates observed there before
the shot. No such corrections were applied to sites, Pearl and Sally, y
hecauce the contaminution frum shot Mohawk was so heavy thut the pre- E
shot dose rates could be neglected. The readings in the vicinity of

the crater were taken between H+32 hours and H+56 hours., The average -
field dceay exponent was used to cxtrapolate the re-dings

to M+l hour. Approximately 2 hours after detonation, light fallout
started on Eliner and continued for one hour. Peak intensity was 22 mr/kr.
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Island dose rates in r/br at H+) hour.

159

1
L&J i it 4 im e s st M L] i b




PR 4 TTOY riy v T G TR T o e PR EA T e ST i L T S T e SR S R 4 T R T A T PO (T | TR e ke ,L..,nﬂ\ﬂ:!.l.‘g

T PO VTR

o IO T+E 39 d/I TY I948I0 FAVGOW U3 JIT SPUTPERI P38l adoq 16 AMIM
‘ . i

24324 80 37VOS

160

T Ty AT e e e

MRS N
i

e Rl s e A ey o Ll s e S ek B e 2Lttt e I N R VT T T R T T ST § T




!{. o e v B
-
e
Lo
A
R 4
i
3
' . .
| Y v
i &
b 2
1 .
) 3
# ke
L t '
3 R
‘ E"
i
: 3 -
v F
z g teT
é,—‘- ¢
. 'f;_:
i X
; :
; e
. "
e
.
1%

o

|41T71'lTll]l'1]j LR AR LR LB P LR ey b
. Dota Limited To H + 38 Sec.bue To - '
" Heavy Cloud Covering At Shot Time| / :

— p——— s - /

- A<

e R

~

Cloud Top Height ’ :

Ly ) - 1 ;

Vg . —~Cloud Bottombgt, | - 3
‘ /41%/ | - ;
4 8 =

=
~ , <—Cioud Diameter
- / / ' n
7/
g

Cloud Height and Diameter, IO’Feet
LI

-T-
1

% ot L b e e sl s dad e g gl :
0o ] 0 1] 20 23 30 . 38 40 :

Time, Seconds . : i
Figure 98. Cloud Dimensions: Operation REDWING - Mohawk :

7 el B e s it e i s -

L et S5 o e L

et S e b B L T

161

SR

AL e,




s
i : L _ : ,
§ TABLE 30 INIWEIOK WIND TATA FOR OPERATION REDWING. - =~ = MONAWK
3 o :
% Allitude =3 hours ) H-hour H+3 hours 146 hours .
| (M52.) Dir . Speed  Dir Spoed  Dir “Speed  Dir .. Speed )
: ‘ feet degrces wmph degrees wph  degrees mph degrees mph
L Surface 130 28 ' 130 21 240 18 - 130 18 ;
? i 1,000 . 110 24 110 18 090 18 0% 20 :
L 2,000 110 24 120 23 100 23 090 21 .
: i 3,000 100 26 . 110 - 26 120 25 0% 23 1
§ : 000 -100 22 110 30 120 25 090 23 i
r 5,000 110 20 110 37 120 26 100 23
) 6,000 110 - 23 120 35 120 21 110 23
? 7,000 090 o2 120 29 - 110 16 130 ol
. 8,000. 090 20 120 o2 100 18 120 26
- 9,000 090 16 100 16 100 18 120 26 i
g 10,000 080 15 - 060 15 090 16 100 25 j
: 12,000 070 12 070 18 060 18 070 16 ¥
k 14,000 oko o7 050 18 030 17 050 - 1k i
i 15,000 -~ (020) (16) (o10) ({17); (020) (13) i
% 15,000 090 09 - 350 1 350 17 360 13 q
é 18,000 120 10 280 09 070 08 020 09 .
: 20,000 1ho 20 210 03 090 12 070 10 i
; 25,000 270 10 160 06 130 o7 220 14 ;
4 30,000 260 29 150 14 190 20 210 22 ;
! 35,000 240 36 180 2l 200 32 220 32 E
: 40,000 2Lo 54 230 32 22c hh 220 38 b
: 45,000 250 51 250 L5 240 Lo 230 35 1
l 50,000 270 32 270 32 260 32 250 25 .
3 55,000 270 09 160 08 150 o7 150 18 4
g 60,000 100 10 100 20 110 29 090 2k !
g 65,000 “ne - - - 090 35 100 38 ]
; 70,000 - -- - - 100 48 100 45 A
. 75,000 - - -—— -- 100 Sk 100 52 <
80,000 ——- - —— -- 100 65 100 56 o
82,000 - -- ——— - - - 100 56 j
" 85,000 - - -— - 100 61 -—— - , 3
3 90,000 _—- -~ ——— - 090 h - - C
;- 95,000 -m- -- --- - 090 79 -—- -- i
] 100, 000 ——- - - - 090 88 _——- - 3
? 102,000 -—- -- - - 090 88 -—- - :
& NOTES:

1. Numbers in parentheses arc estimated values.
2. Tropopause height was 56,800 £t MSlL. -
3. Wind data was obiulned by the weather station on Eniwetok Island. /

k. H-hour values interpolated Tor 45,000 ft and above {rom H-3 hours
and 113 hours data.

5. At the surface the air pressure was 1h.Gh poi, the temperature 26.5°C

dew point 22.8°C and the relative humiaity 8
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L © OPERATION REMING - . Apaghe
; . A} . v..‘:, .( I . ..r_ . Lo e L. . ‘,
Iz ‘ PPC Tine: -~ GMT © Sponsor: - UCHL, 3
: © DMIL: 9 Jul 1056 § Jul 1996 - o i
te,o 0 TEMEr. 0806 . 1806 - - SITE: PPG - LEniwetos - IMlore B
- T o : : 110 4ot 17" N 3 ,
, = - 162° 22t 02" BT - :
: : Site clevalion:  Sca level
| MEIGHT OF BURST: Surface ;
[ :
| , i
TYPE OF PURSYY AND PiACIMENT:
Surfasce burst {rom barge on j
water over the Mike crater :
CLOUD TOF MRIGHT: 66,700 ft MSL
CLOUD ROTTOM JRIGIT: 36,000 £t MSL
:
% ]
REMARKS: E

Only island dosc rate readings arc available. These were {tnken by

aerial ard ground surveys made by the Radiological Sufely organizat. ion.

The 4 -1*? decay approximation was used to extrapolutie Lne doce rate ¥

readiugs Lo I+l hour. This shot produced exceptionally heavy contamination }
throughotit the upper islands of the atoll. Water in the north end of 3

: the lugoon was hipghly contaminated for a consideruble distance from the ;
| shot 1sland, and as the silt and debris were moved out by lagoon currents, i
; the contamination spread widely. :
| ,
LI : b
! k
?
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Flgure 100. Operation REIWING - ‘Apache.
' Island dose rates in »/hi at H+l hour.
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TABLE 31 ENIWETOK WIND DATA FOR OPERATION REDWING = APACHE

¥
Iy
§
i
£

Altitude H-1 hour H-hecur H+) hour I+ hours _jﬁ'“) hours
(MsL) Dir Speed  Dir “Gpeed  Dir Speed  Dir Speed  Dir Speed
feet degrees wmph  degreer mph  degrees mph  degrees mph  degrees nmph
¥
é Surface 070 12 070 12 Q70 12 070 15 090 L 3
¢ 1,000 070 14 070 16 060 20 080 21 080 16 '%
F 2,000 070 g1 070 18 070 23 080 a3 090 17
i 3,000 080 12 080 17 070 2L 030 23 090 2k
{ 4,000 100 15 090 20 080 26 090 23 100 28
% 5,000 100 15 100 23 100 31 090 23 100 25
b 6,000 110 15 110 18 110 22 090 21 100 2h
; 7,000 110 17 110 18 120 21 090 21 100 21
1 8,000 130 16 120 22 100 21 100 21 100 21 ]
9,000 130 18 130 21 130 23 110 21 110 20 3
: 10,000 140 18 140 21 140 23 110 21 110 20 1
i 12,000 150 09 150 10 140 13 110 15 110 18 3
14 4,000 120 o2 120 03 110 06 160 02 100 12 1
: 16,000 060 07 060 06 060 05 230 o7 130 12 !
¢ 18,000 oko 05 020 05 350 05 310 02 300 09 i
g 20,000 050 02 030 05 020 o7 020 05 360 09 i‘
= 25,000 230 o7 190 08 160 09 230 o7 320 12 i
: 30,000 300 10 210 10 20 09 180 09 20 " 13 |
35,000 110 2l 200 14 210 15 210 1 210 20 4
. 40,000 310 10 290 09 280 o7 220 o7 210 15 3
% 45,000 280 16 270 16 260 17 250 28 230 28
i 50,000 220 17 220 26 230 37 220 35 230 31 ;
- 55,000 180 28 160 23 ——- - 090 Ok 160 36
i 60,000 100 30 100 30 -ee == 030 32 08O M
£ 65,000 080 39 080 39 —— —- 090 hy 100 N -
: 70,000 -—- -- - - .- -- 100 I 100 55 4
75,000 S -—— - —— - 100 5 090 5k ;
80,000 ——— - ome -- -— - 090 T2 090 1 :
89,000 - - . - - -~ 090 108 -—- - :
90,000 —— - - - —— - ——— - 110 106 3
93,000 —— - —— ~-- — - ) - 110 96
NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 52,300 ft MSL at H-3 hours. ;
: 3. Wind data was obtained by the weather station on Enlwetok Island. ]
¢ 4. IH-hour values interpolated; H=1l hour and H+l hour data wae used for i
E&g surfuce through 50,000 f't; H-1 hour and l{-l-l&% lours dats was used for ]
55,000 ft and above, .
5, At the purface the air pressure was .63 psi, the temperature 26.8°C,

the dew point 23.9°C, and the relutive humidity 8h#.
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OPERATION REDWING - : Navejo

11° 39' 48" N .
165° 23! 4" E . 3
Site elevation: Sea level k

PPG Time GMT Sponsor: LASL
DATE: 11 Jul 1953 10 Jul 1956
TIME: 0556 1756 ' SITE: PPG - Bikini - South of Dog |

HEIGHT OF BURST: 15 ft

i TYPE OF BURST AND PLACEMENT:
Surface burst from barge on
vater; center of gravity
approx. 15 ft above surface
of water; depth to bottom-215 ft

i ki i

CLOUD TOP HEIGHT: 85,000 fi MSL
CLOUD BOTTOM HEIGHT: 51,200 £t MSL

LAY IS ey

e

itk st W D b s o R R R

REMARKS:

T e SR o,
L
AL

The on-site fallout pattern was drawn from island readings taken by
scientific projects supplemented by fallout sample collections on rafts
and barges in the lagoon. The survey readings vwere cbtained on D-day.
A gamma decay exponent determined from laboratory gamm
decay measurements, was used to convert the D-day reéadings to Htl
" hour values. Light fallout occurred cn Nan approximately 18 hours
atter detonation, with peak wemma intensities of 22 mr/hr.

e -

The off-site fallout pattern was drawn from aerial and oceanogrephic ;
surveys! The oceanngraphic surveys used detector probes for measuring
the dnse rate At depths to and below the thermocline. Water sawpling

¢ equipment was used for taking of surface samples and for the collection
%. of samples from any desired depth. The dose rate readings were extrapo-
%, lated %5 H+l hour by using the decay measurements of the samples
. rollected.
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ST R e <y v

< ‘ Y
g g PARLE 32 BIKINI WIND DATA FOR OPERATION REDW.NG = NAVAJO
- ~ ~ :
kA ALtitude H-hour H+3 hours IO hours 1+9 hours
; g (M51,) Diy Speed  Dly _ Gyocd  Dir Speed _ir Specad
' §* feet degrees  mph degrees  mph deprrcees  mph degrees  wmph 3
3 i Surfuce 090 12 090 20 090 21 080 1k 4
: ; 1,000 080 2h 080 2h 100 20 080 14 i
: i 2,000 olo 26 08o 25 100 2k 0Y0 1% 3
~ 3,000 080 25 080 29 090 26 100 20
i it ,000 08 25 080 26 00 26 10 2 3
£ 5,000 080 23 080 24 090 22 110 “el .
¥ 6,00C 080 21 080 2l 100 21 100 21 E
7,000 ¢80 22 080 2l 100 21 "00 2l ,
8,000 080 22 090 23 100 21 0 2
9,000 080 22 080 2h 090 2h 100 &3 §
; 10,000 080 21 080 o2 080 2k 090 23 i
: 12,000 070 15 c8o 22 070 an o7 21 -
3 14,000 060 14 070 13 050 17 060 15 j
: 15,000 (080) (12)  (or0) (13)  (os0) (1)  (o60) (15) ;-
i 16,000 100 10 070 13 060 14 050 16 :
; 18,000 100 10 080 10 060 13 070 13 ;|
§ 20,000 140 09 090 06 100 o7 09C 08 3
i 25,000 180 08 170 09 270 03 070 o !
“ © 30,000 210 17 2ko 13 260 1k 290 15 :
ga 35,000 220 2k 270 LT 2ho 16 20 22
hs 40,000 270 18 260 29 2ho 32 2h0 34 1
H 45,000 240 35 250 37 230 L2 220 38 :
& 50,000 210 33 240 21 2ho 30 250 34 {
52,000 230 37 —— e .- - — - !
& 55,000 .- -- 120 1 300 06 050 18 :
& 60,C00 --- -- 080 25 110 30 110 a5 i
3, 65,000 -—- ~- 090 ko 090 35 080 35 :
¥ 70,000 -- - 080 52 090 b7 €90 i :
¥ 72,000 .- .- . - 0% 48 —— e )
Th,000 ——- ~- ——- -- --- -- 09%0. 59 ]
NOTES:

1. DNurdors in parenthesnes are estimated values,

2. Wind data was obtaincd on board the U. S. §. Curtiss.

3. Tropopause helght was 50,000 £t MSIL.

h. At H-hour the sea leovel pressure was 1610.2 wb, the temperature
8).2°F, the dew point T4.0°F ard the relatlve humidity 80.0%.
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4wy ——t £ 1
W
} | |
: ¥ OPERATION RWTWING - . . Towa
A ‘ Sponsor; UCRL
: DAIR: 21 Jul 1956 20 Jul 1956 §
; TIMiS: 0546 1746 SITE:  PPG - Bikini - Charlie - ;
— Dog Reef
: TOTAL YLFLD: 5 Mt : 11° ko' 26" N ]
- 165° 20! 22" B
: Site clevation: Sca level
e FIREPALY, TATA:
- ' Time 1o 1st minimum: 185 Lo 2hO msec HEJGHT OF BURST: 15 f't i
: Time to 2nd maximum: 2.08 sec ' e o
Radius at 2nd maximum: 5,900 £t : ‘I-‘Yl;E OF BURST AND PLACIYMENT:
: Surface burst {rom barge on
CRATER IATA: wvater; center of gravity 15
TTDiameior: 4,000 T ft above surtace of water; ]
Depth: 129 1t depth to bottom 25 ft. 3
CLOUD TOP MEIGHT: 99,000 £t MSL i
CLOUD BOI'fOM HEIGHT: NM ;
:
i REMARKS: i
" The on-site fallout pattern was drawn from island readings takea by é
‘;r scientific projects, supplemented by fallcut sample collection on rafis :
Hy and bargcs in the lagoon. Actual field decay measwmrements indicated a ]
4 decay exponent This decay expounnl was used to extrapolate the }
‘ dose rate readings to H+L hour. The exlromcly heavy rains which followed
4 this shol had no observable effect on the decay rates. On all isleads the ;
-%'s contami:c Lion remainiug from previous shol: was negligible in compnriscn ;
with the high radiation level:s produced by Skis shot.  Very slipht )
¥ fallout occurring approximately 18 hours after €iring inercased the backe- L
“ ground on Nan by approxinalely b n'.r/llr. In contrast to the other tarre A
shots, contamination was also expérienced on the utoll's southwostern ‘\:
1slands. :
The off~site fallou% palicrn was drawn from oceanopvaphic surveys. The 4
oceanographic surveys used detector proles for measuring the dose rate
at Jdepths te end Lelow the thermoceline.  Water-sampling equipment was i
used for the taking of surface samples and tor the collection of samules |

from any desired depth. The dose rale recadings ware extrapolated to H+l
hour by using the decey meacuraments of the samples collected. Mallout
from the firing of lhis device contamivated Enilwelok aloll. The fullout
on Pulwetok commencd approxinsately 9 hours after the device was t'ired 4
with a prak of 100 to 120 mr/hr. ‘
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50
r/hr at H+l hour.
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?
AR
} TARLE. 33 DRIKINI WIND JAMA FOR QUIIALION RELWING = THWA
§ Altitude H-hour 1H+4 hours IN'{ hours 9 hours
1 ! (Ms1)  Dir Spocd  Dbir opeod | Dix Dpecd | Dir fpeed
3 i feet degrees  wph degroes  mph - degrees  mph degrces  mph
é’ Surfuce 090 15 090 16 1100 15 080 a2
g % 1,000 080 17 090 16 100 16 080 13
¢ 2,000 090 17 100 17 0%0 17 090 16
} & 3,000 110 18 100 20 100 2l 090 1k
4 1,000 110 18 100 21 100 o 090 i8
5 5,000 110 18 100 20 090 ot 100 22
i 6,000 100 20 110 20 090 22 100 23
N 7,000 100 22 110 23 090 20 100 22
4 8,000 090 23 100 2k 100 18 090 oL
- 9,000 090 21 110 22 090 2l 090 15
P - 10,000 070 20 100 17 090 18 090 15
E 12,000 080 17 100 15 090 16 080 13
] b 14,000 080 16 1100 10 80 10 00 09
: _% 15,000 (100) (12) (o) (13) (ox0)  (11) (080) (12)
¥4 15,000 190 o7 100 15 090 13 090 1h
i . 18,000 090 13 110 15 120 13 150 03
: ; 20,000 130 13 120 13 140 12 180 oT
: 25,000 200G 09 130 o7 180 1) 220 15
- . 30,000 320 06 210 13 rro 0Y 260 o7
35,000 190 09 260 13 150 05 270 1h
40,000 260 23 270 28 270 o 320 18
5,000 250 37 290 21 3h0 13 0ho 31
50,000 270 ) 260 21 080 20 310 1.2
54,000 110 06 70 05 080 16 100 17
60,000 070 33 080 37 080 21 090 ~8
65,000 090 Y 100 50 100 5k 100 Lk
70,000 090 W8 110 Lo 090 55 090 Lo
{ 72,000 - .- 110 37 - -- - --
L 5,000 080 61 - - 090 0 090 63
f 80,000 100 55 —-— - 040 6 090 GY
1 85,000 100 56 . -- 090 8 - -
; 90,000 ——- - ——— - 090 108 - -
NOLTS:
1 1. Nubers in parcntheses are estimated values.

T

S b

2. Wind data was obtained on board the U. 8¢ S. Curtiss.
3. Tropopause heipght was 52,000 4 MAL.
h. AL H-hour the sea level pressure was 1009.3 mb, the temperatlure

82°F, the dew point ("1 and the rolative mmidity 84%.

179

it Ak

e i Ao s % mf

bkt i St

i Bt

o il UG st



W T e e b O 8 BT B S T e e T g e ey g

*8A3], - ONIMIEY uojjexadp 103 syderSopoH OIT MBI

¥H/13 0005 3iv¥ S
S3UN m

oz2i_o %830«%

IS

oo S+ A .. sls ge su 528 |

i
#

L+H

Y 7] . sh

€+ N

UNOH~-H

IR VTR 2% [ ) N LR R, o TRRY - T P ITRT T ¥ L TP A - S A WY I P T PP S P




y
]
S rf BB e s B S g S D Sy SN v SNt I Sl NP 5

T O g 5 T L et

3 wﬁm"'

OPERATION REDWING - HNuron
PPG Timn GMT

DATER: 22 July 1956 21 July 1950

TIME: 0616 1816

REMARKS?

Sponsor: LASL i

Only island dosc-rate readings are available. These were obtained
{rom acrial and ground surveys made by the Radiological Safety organi-
zation, The t-1*2 decay approximation was used to extrapulate the dose

rate readings to I+l hour.

SITE: PPG - Eniwoetok - Off Flora

11° ko* 19" N

162° 22' 09" E

Site elevation: Sea level i

i

MEIGHT OF BURSY: Surface :

TYPE OF BURST AND PLACEMENT: ;

Surface burst from barge on 3

water 3
CIOUD TOP MEIGHT: 54,000 fi MSL

CLOUD BOTTOM HEIGHT: 27,000 {'t MSL ;

N

;

f%

'i

:

3

i

]
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LAGOON
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STATUTE MILES

HENRY  gLEnN

Flgure 111. Opecration REIWING = Huron.
Island dose rates in r/hr et Htl hour.
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TARLE 34 ENIWETOK WIND DATA FOR'OPERATION ﬂEWING -

IURON

Altitude li-hour H+3 hours 146 hours H49 hours
(Ms1.) Diye Speed i Specd  Dir Speod  Dir Specd
feet degrees mph  degrecs mph degrees wmph degrees wph -

Surface 120 1 090 18 130 16 140 23
1,000 100 18 110 an 110 1 120 29
2,000 300 18 110 2k 030 1 110 28
3,000 100 18 110 29 100 16 110 32
L,000 100 18 100 30 050 15 110 35
5,000 110 a2 100 29 120 14 110 37
6,000 110 22 100 28 120 16 110 38
7,000 120 18 100 25 110 16 110 38
8,000 120 o2 090 23 110 14 110 35
9,000 110 23 090 25 110 14 100 35

10,000 110 18 100 28 110 14 100 35

12,000 110 12 110 21 110 14 090 28

14,000 120 14 100 23 080 18 030 23

15,000 (1)  (13) (o) (23) (1w0) (13) (c80) (16)

16,000 160 12 080 23 130 o7 080 09

18,000 160 12 070 10 090 15 090 12

20,000 150 12 060 09 060 18 080 ot

25,000 170 09 030 b 360 o7 010 o7

30,000 08v 16 oko 10 110 06 120 29

35,000 060 32 050 37 060G ik 090 oL

40,000 060 Lo 050 39 100 09 o6n 25

Lk,000 - -- 050 39 --- -- --- --

45,000 070 52 - -- 070 08 050 09
50,000 070 08 - - 080 15 260 10
55,000 00 23 .- -~ 120 13 080 1k
60,000 100 38 - - 120 20 090 4o
65,000 110 51 --- - 100 22 090 52

70,000 090 56 - -- 110 3% 100 53

75,000 100 L . -- 090 37 100 63

80,000 100 79 - -~ 070 23 100 (b

85,000 100 871 - - 090 23 090 82
90,000 100 107 -—- -- - - -—- -
99,000 - -- -—- - - -- 090 117
NOTES:

1. Numbers in parenthcses are estimated valuas.

2.
3.

Tropopause height was 50,000 ft MSL at Il-hour.

Wind date was obtained by the weather station on Eniwetok

Island.

k. At thc surface the ajir pressure was 14,62 psi, the Lemperature

27.4°C, the dew point 24.5°C and the relative humidity 8hg.
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Figure 114, Operation HARDTACK I, Shot Locations, Bikini Atoll
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OPERATION HARDTACK I - Yucca
PPG Time Sponsor: DOD
DATE: 28 Apr 1958 2B Apr 1955

TIME: 1440 0240 SITE: PPG - USS Boxer 60 wmi 1
west of Bikini
12° 37 00" N :
163° 01' 30" E 1
Site elevation: Sea level ;
HEIGHT OF BURST: 86,000 ft ‘
TYPE OF BURST AND PLACEMENT: '
‘Air burst from free balloon »
over water
CLOUD TOF HEIGHT: MM ;
CLOUD BOTTOM HEIGHT: NM 1
REMARKS: No fallout }
’ 1
i
!
3
3
s
]
1
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{ TABLE 35 BIKINI WIND DATA FOR OPERATION HARDTACK I = YUCCA
) Altitude ____H-hour
(MsL) Dir _Speed
: ‘j feet degrees mph
j ¢ Surface 04O 16 ]
b : 1,000 050 29
‘ 2,000 050 35 1
‘ 3,000 070 36
: : 4,000 130 09 ;
E < 5,000 350 12 ]
L 7,000 150 15
E 8,000 190 12 i
: : 9,000 210 09 - 3
; 10,000 230 06
i 12,000 350 12
: 14,000 320 15
: 15,000 (320) (15)
E 5 16,000 330 16 §
: 18,000 300 15
; g 20,000 260 o7
: ; 23,020 210 15
; i 25,000 240 18 ]
30,000 200 13
1 35,000 210 32 3
% 40,000 270 uy :
f;- i 45,000 210 51 ]
: 3 50,000 270 L0 i
7 3 55,000 270 38
: £ 60,000 280 33
& 65 ,000 250 18 ,
i 70,000 070 15
3 ) :
£ NOTES:
3 1. Numbers in parentheses are estimated values.

2., Wind data was taken on board ship located within 30 i
nautical miles of the Tower at Nan Island, Bikini Atoll. ]

3. Tropopause height was 53,000 ft MSL. ;
k. At H-hour the surface air pressure was 14.67 psi, the :
temperature 25.7°C, the dew point 69.6°F, and the relative %
humidity 75%. |

i

i

i
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Figure 115. Hodogreaph for Operstion HARDTACK I - Yucca.
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OPERATION HARDTACK I -

PPG Time GMT
DATE: 6 May 1958 5 May 1958
TIME: 0615 1815

TOTAL YIELD: 18 kt

FIRFBALL DATA:
Time to lst minimum: 12 msec
Time to 2nd maximum: 130 msec
Radius at 2nd maximum: 656 ft

Cactus

Sponsor: LASL
SITE: PPG - Eniwetok - Yvonne
11° 33+ 23" N
162° 21' 15" E
Site elevation: Sea level

HEIGHT OF BURST: 3 it

TYPE OF BURST AND PLACEMENT:
Surface burst -~ Platiorm on

A PRI VE S I d. L
ﬁfmh#ﬁbﬂufm; ’

coral soil

CRATER DATA:
Diameter: 340 £t
Depth: 34.5 ft
Lip Height: 8 to 14 ft
Lip Width: 115 to 170 ft

CLOUD BOTTOM HEIGHT: HM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys at H+4 hours made by the Radiological Safety
organization. The helicopter survey technique called for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spnt at an elevation of 25 feet. Readings tsken at 25 feet were
multiplied by a factor of 2 in order to obtain a reasonabdle Appruxie
mation of the true ground reading. The basic Lfhstrument used in
the marial surveys was the AN/PDH-39 survey moter modified to read
up to 53¢ r/hr. The t-1*¥ decay approximation was used to extrepolate

the H+h hour dosc-rate readings to H+l hour.

189

e R Lo e 8 RSP O 8 1 il At B W

BARDUNSIST Y TRt WV WA S L T S L CRTE TRP RN
AT

I ST W SR P s 1L et : R
LEE S ER R ST ¥ FOWEL-Y PV TN v o) i § X SO TV T SN TV ST STV PO

CLOUD TOP HEIGHT: 19,000 ft MSL

|
|
i
|
]
“ ]

PRI R WS DT AR

s re kL

PRSI T



AT e R A T TR A R R e T e

T VIL e AR Tanes

:
g_.:

Figure 116.

NORTH PACIFIC OCEAN

ZONA

ENIWETOK ATOLL / £LYDE

STATUTE MILES
~ELMER

WENAY  gumen

Operation HARDIACK I - Cactue.
Is)and dose rates in r/hr at H+l hour.
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TAELE 36 ENIWETOK WIND DATA FOR OPERATION HARDTACK I = CACTUS
A , : Aititude T+ hour H¥5 7 hours
- : {MsL.) Dir Cpeed  Dir Speed
)  feet degrees mph degrees mph
k .
' Surface 060 16 060 16
1,000 070 24 060 29
2,000 o70 25 060 24
3,000 060 26 060" 26
k4,000 060 24 060 28
5,000 060 23 050 - 25
6,000 060 23 oho 2y
7,000 080 15 030 17
8,000 090 10 c10 08
9,000 110 05 0Lo 05
10,000 060 e3 160 08
12,000 200 02 220 10
14,000 150 12 180 13
15,000 (130) (15) (160) (13)
16,000 100 18 130 1
18,000 1C0 18 1.0 : 15
20,000 120 18 140 15
23,000 090 13 150 18
25,000 050 09 230 15
30,000 210 17 260 26
35,000 --- -- 230 - 32
40,000 220 37 230 3¢
X 45,000 290 35 270 33
50,000 3i0 39 270 23
55,000 230 . o7 250 18
o 60,000 260 17 240 17
1 65,000 ce- .- 250 - 12
: 67,000 210 o7 ne- --
76,000 120 v8 090 05
75,000 070 13 ¢80 12
80,000 080 3l 090 23
85,000 080 82 100 33
90,000 090 60 100 Lo
95,000 .- - 100 62
96,000 100 51 --s -
100,000 ves e 090 49
165,000 on- - 090 51
110,000 cee - ma 090 59
‘ 112,000 - - 090 61
4
‘ NOTES:

1. Number in pnrentheses ure estimated values.

2. Wind dats von tokur by the Enisatex veathey station.

3. Tropopause height vas 51,000 ft ML,

L. The surface alr pressure wos 14,60 ps{, the tempernture 26.7°C,
the dovw point 7OF and the relative humidiiy 76%.

191

d
K
k

o ma e

PPN Hd FLLPEAM I SL T SR AN AN b e S g paeeey

. - n . e . [ XY . . H B -
[P SRETOU TR W PR TYPREATRY AT VLR N e i e ke et b il enn i waanisi

. S s g
et r

L,

e n R ATEELTL i e

G e

UL aade ettt A Ca AL A et 5 Lk e e 1

i

Lt




E

3

E
..'d
;
.
i
i
AE'

SCALE

0O 10 20 30
miles

Rise rate:. 5000 ft/hr

22.5

218

<y v P —
Tt e e T Sy g S ey v s YTy

-

S—

32.5

H4+ 3/, Hour H+574 !
{l
¢

{

AR T T s

4 Figure 117 . Hodographs for Operation HARDTACK I -
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OPERATION HARDTACK I - Fir

1 . PPG Time MT Sponsor: UCRL

] z DATE: 12 May 1958 11 May 1958

, { TIME: 0550 1750 SITE: PPG - Bikini - SW of
] : Charlie 4,000 ft from

nearest edge of the island
11° h1' 27" N
1650 16' 24" E

Site elevation: Sea ievel

HEIGHT OF BURST: 9.88 ft

TYPE OF BURST AND PLACEMENT:

T T A T T b P e e e

: CLOUD TOP HEIGHT: 9C,000 ft MSL Surface burst from barge on
‘ ClLOUD BOTTOM HEIGHT: M water
E
f
:
:
REMARKS: )

Only individual island dose rates are available. These were obtained
from Radiclogical Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land the
sircraft at the decired spot, so that a ground reading could be ob- ;
tained, or to make a slow pass over the desired spot at an elevation i
of 25 feet. Readings taken at 25 feet were multiplied by a factor :
k of 2 in order to obtain a reasonable approximation of the true grouud
[ reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1:8
decay approximation was used to extrapolate the H+4 hour dose rate

readings to H+l hour.
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r.
E TABLE 37 BIKINT WIND DATA FOR OPERATION HARDTACK I - FIR
: : Altitude H-3 hour H¥11 hours 114121 hours
{msL) Dir hpeed DL feed  Dir Cpeed _
feet degrees mph degrees mpn degrees mph
1 Surface 070 25 070 25 060 28 3
b 1,000 070 26 060 26 060 26 :
3 2,000 080 26 070 26 070 29
3,000 o8o 22 080 26 080 29
L,000 090 26 090 29 090 25 )
5,000 090 36 100 30 110 22 j
€,000 110 26 100 29 110 23 p
.- 7,000 130 23 110 2k 110 3l 3
8,000 130 17 110 18 120 29 E
9,000 150 17 130 18 130 18 1
10,000 170 15 150 16 150 13 !
] 12,000 120 c8 190 o7 200 13 ]
[ 14,000 110 08 220 U 250 10
15,000 (090) (12) (170) (10) (210) (08) |
16,000 Q70 14 120 o7 180 cé |
18,000 060 eT 140 c6 190 02
: 20,000 050 T 160 03 280 o1 5
23,000 090 05 200 03 240 06 i
: 25,000 130 06 220 06 250 10 ]
; 30,000 280 26 a28e 17 270 17 i
; 35,000 (255) (34)  (250) (28)  (235) (32) :
50,000 230 48 220 40 200 48 ]
45,000 240 56 (250) (39) 220 S5 1
3 50,000 260 L5 280 39 260 33 ;
sk ,000 280 26 .-= -- ..- .-
i 55,000 (270) (23)  (200) (25)  (250) (21) i
P ' 56,000 on- -- 180 12 250 18 i
: 60,000 210 05 290 08 360 05 i
i . 6“ )000 - hadind 080 09 -a- - :%
: 65,000 (120) (12)  (190) (13)  (10) (12)
67,000 360 06 .-- - .e- -- {
: 70,000 kO 20 090 17 090 13 -‘s
; , 75,000 080 26 (090) (22)  (090) (26) i
; 80,000 120 26 090 26 090 20 !
i 85,000 110 ko .- - ~-- --
[ 88,000 - .- NPy . 100 53
|
NOTES:
|

1. Numbers in parentheses are estimated values.
2. Wind data was taken on board ship located within 30 nauticel
miles of the Tower at Nan Island, Bikini Atoll.
. Tropopause helght was 54,000 ft MSL.
i. The surface air pressure was 14,64 psi, the temperature 26.7°C,
the dew point T3.0°F, and the relative humidity 80%.
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3 OPERATION HARDTACK I - Butternut 3
1
i PPG Time GMT Sponsor: LASL
DATE: 12 May 1958 11 May 1958
3 TIvE: 0615 1815 SITE: FPG - Eniwetok - SW of
5 - Yvonne 4
3 4,000 ft from the nearest
? edge of the island
110 26' 41" N
1620 21' 02" E
Site elevation: Sea level
HEIGHT OF BURST: 10,13 ft
;
] TYPE OF BURST AND PLACEMENT: ]
£ Surface burst from barge on ;
f water }
[ Water depth: 65 rt .
4 CLOUD TOP HEIGHT: 35,000 ft MSL !
3 CLOUC BOTTOM FEIGHT: N
;
» £ REMARKS: i
s Only individual island dose rates are available. These were cbtained
. from helicopter surveys ai H+h hours made by the Radiological Safe! j
! ' Organization. The helicopter survey technique czlled for the pilot §
’ cither tc land the aircraft at the desired spot, so that a ground —~ading 1
L coula be obtained, or to make & slow pass over the desired spot at an
f ; elevation of 25 feet. Keadings taken at 25 feet were multiplied oy ]
b : & factor of 2 in order to obtain a reasonable approximation of the true ',
‘ ground reading. The basic instrument used in the aerial surveys was the i
3 AN/PDR-39 survey meter modified to read up to 500 r/hr. Thet1:2 decay
1 approximation was used to extrapolate the H+li hour dose-rate readings 3
1 ' to H41 hour. :
: 3
]
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i
3
|
N 4
1
| NORTH PACIFIC OCEAN 3
3 1
i
] ;
; i
!
[
3 ]
;
i
, %'
b 1
- ZONA ’
:
LAGOON ALVIN
¢
‘? BRUGE
: ..
ENIWETOK ATOLL / CLYDE
I 2 3 45 v :
; STATUTE MILES ]
ELMER ‘
b
E(:
]
FRED ;
k.
4 HENRY !
A, GLENN
b P. k-
Y Figure 120 . Operation HARDTACK I - Butteraut.
T Island dose rates in r/hr at H+l hour.
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TABLE 38 ENIWETOK WIND DATA FOR OPERATION HARDTACK I = BUTTERNUT
E Altlitude H-1 hour B+ hours 1+114 hours 3
: iMSL) Bir Speed  Dir trmed  Llr A Speed 3
: et degreea nph  degrees mph degrees mph E
’ Surface 080 12 080 17 070 16 ]
1,000 090 2L 080 24 080 20 ¥
2,000 0%0 25 o8o b 080 29 1
3,000 090 25 0% 29 030 29 .
4,000 100 21 090 28 100 26 :
5,000 120 18 100 24 110 24 3
6,000 120 18 120 2k 130 21 g
7,000 150 16 150 21 130 17
8,000 150 13 170 16 150 13
9,000 130 09 170 i3 170 15
10,000 100 10 120 o8 160 10 ;
12,000 090 09 190 oT 230 09 3
14,000 080 09 150 09 200 09 ‘
15,000 (080) (1) (120) {09) (140) (09)
16,000 Q70 18 o9 09 080 08
18,00 100 12 110 09 070 o7
20,000 100 09 0% o7 070 05 i
23,000 110 o7 160 02 340 05 ;
25,000 Calm Calm 200 03 300 o8 .
30,000 280 o2 270 17 270 -1 i
35,000 (230) (41)  2ko 36 220 33 ;
37,000 210 k9 - - -e- . i
40,000 230 b3 220 39 210 37
45,000 260 g 240 28 250 35 i
50,000 250 Lo 260 33 260 ko i
54,000 280 21 .- - .- -- i
55,000 --- - 25 16 260 17
60,000 200 05 250 09 300 12 :
65,000 - - 030 12 250 15 i
66,000 070 12 - - - - {
70,000 080 16 c0 18 050 10 i
72,000 100 25 .- -- .- -- i
75,000 —ne - 110 16 100 17 !
80,000 090 37 110 20 08¢ 20 ;
84,000 100 36 .- - -—- -
85,000 .- -- 110 23 100 38
NOTES:

)|

1. Numbers in parentheses are estimated values. ]

2. Wind data was taken by the Eniwetck weather station. ¢

3. Tropupause height was 53,000 £t MSL. i

b, The surface air pressure was 1%.63 psi, the temperature 27°C,. 1
the dew point T4"F, and the relative humidity 80%.
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ERE R RS A D SCnp i L B 4. § Lodon

' OPERATION IARDTACK I~ Koa

? PPG Time GMT Sponsor: ILASL

‘ IATE: 13 May 1958 12 May 1958

. TIME: 0630 183¢ SITE: PPG - Eniwetok - West

L end of Gene ;

i TOTAL YIFLD: 1.37 Mt 11° ko' 30" N i
1620 12' 20" E

Site elevation: Sea level

R

FIREBALL DATA:

; Time to lst minimum: 100 msec HEIGHT OF BURST: 3 ft

3 Time to 2nd maximum: 0.94 to 1.35 sec

3 Radius at 2nd maximum: 3,641 ft TYPE OF BURST AND PLACEMENT:

f Surface burst from 10 ft deep

r CRATER TATA: tank of water sitting on coral
3 Diameter: 4,000 ft soil

} Depth: 171 ft

i " Lip: Aprarently washed away CLOUD TOP MEIGHT: 72,200 ft MSL

CLOUD BOTTOM HEIGHT: NM

T TR e A T ——

REMARKG:

Only individual island dose rates are available. These were cbtained
from Radiological Safety organization helicopter surveys at H+h hours.
The heliccpter survey technique called tor the pilot cither to land
tne aircraft at the desired spot, so that a ground reading could be
obtaired, or to make a slow pass over the desired spot at an clevation
; of 25 feet. Readings taken at 25 feet were multiplied by a factor of
| “ 2 in order to obtain a reasonable approximation of the true ground

reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey mcter modified to read up to 500 r/hr. The t-1:3
. d~cay approximation was used tu extrapolate the H+4k hour dose rate

readings to H+l hour.
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. Figure 122. Operation HARDIACK I - Koa.
Island dose rates in r/hr at H+l hour.

202




Kt Tt AR S T T s | i BRIy | FTomes 405 g e 54 e o wappm g P e
- T i R e e g Lo o e AT B e e

T T I T T T T T T I T I T T I T2

1
Koa.

)Y
®

N
¢
Operation HARDTACK I -

203

PN I AT AT YR L Y o oy T

]
|
Time, Minutas

)
4

Pl -
N 7% AU UV PRI

Cloud Top Height

N i

- | - ™~ N
| A :__E__CEP._____EC:_E_y
m o [«3 [-] o o

2

72200 ft.
—.
3
Cloud Dimensions
e B oA

Figure 123.

0
80

L4 n < [ ] ~ -
1984 Ol “(ISW) b3y pnoId
w
:




T

T L

TRELE F9  ENIWETOK WIND DRTA FOR OPERATION HARDTACK I - KOA
Altitude -~ =~ hour . B%; hours +11.; hours
(msL) _Dir Speed.  __uar Speed  Dir Gpeed
feet degrves mph degices mph degrees uph
Surface 050 18 060 18, - 060 18
1,000 070 29 080 32 vy 7] 26
2,000 oTC 3l 070 38 080 29
,000 080 32 070 37 080 29
4,000 080 36 080 29 090 31
5,000 090 33 080 29 100 26
6,000 100 29 090 23 110 26
7,000 100 31 100 18 100 26
8,000 100 3 100 20 080 23
9,000 090 25 100 20 070 20
10,000 90 23 120 18 090 1
12,000 100 29 130 20 120 13
14,000 1l 25 150 1h 120 03
15,000 (110) (20) {150) (14) (160) (07)
16,000 14 iko 1 190 12
18,000 110 12 140 14 180 05
20,000 970 08 130 05 220 09
23,000 200 09 180 18 180 16
25,000 270 14 160 18 170 b
30,000 250 24 2ko 21 250 21
35,000 190 31 17¢ 31 180 21
40,000 220 29 199 23 230 31
45,000 2ko 4o 260 52 (255) (32)
50,000 290 36 280 35 280 33
55,000 280 13 230 14 200 23
,000 140 17 210 o7 210 12
65,000 090 o7 060 vl (210) (09)
70,000 100 18 130 09 150 o7
74,000 - -- .- -- o070 16
75,000 100 23 070 20 o8o 18
80,000 100 3l 090 36 100 30
85,000 030 41 100 53 . -
90,0060 090 59 110 T1 1c0 61
92,000 090 . - o -
95,000 -e- - 100 Tt ome .-
100,000 . - 100 83 100 68
105,000 - . 100 84 .e- -
110,000 - . 100 126 100 75
118,000 -a- - .ee - 100 101

ey

204

Numbers in parentheses are estimated values.

Wind data was taken by the Eniwetok weather statior.

Tropopause height was 57,000 ft MSL. .

. The surfacc air pressure was 14.66 psi, the temperatuve 27.2°C,
the dew point TU®F, and the relative humidity 79%.
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PPG Time

OPERATION HARDTACK I -

MT

DATE:
TINE:

16 May 1958 16 May 1958

1330

0130

Wahoo

Sponsor: LASL/DOD

SITE: PPG - Eniwetok -south by
SSW of Irwin about 8,000
ft from the 1lsland
11°© 20' 41" N

162° 10' 44" E
Site elevation: Sea level

HEIGHT OF BURST: -500 ft under
water

TYPE OF BURST AND PLACEMENT:
Underwater - Device suspended
by a cable. Water depth
3,200 ft

PLUME TOP HEIGHT: 1,760 ft MSL
at 155 sec
PLUME DIAMETER:
at 155 sec

3,400 £t MSL

"Nearly all of the total gamma dose occurred within 25 minutes after
zero time and was due to the passage of airborne radicactive material.
Gamma doses in excess of 100r occurred within the first 15 minutes at

downwind distances less than 16,000 feet.

In both instances the

residual field due to deposited radiocactive matericl was relgtively
insignificant, although radiocactive foam may represent a radiological

hazard.
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Figure 125 .
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Operation HARDIACK I - .
On-site cumulative dose to 6 hours in roentgens.
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TABLE 40 ENIWETOK WIND DATA FOR OPEPATION HARDIACK I =

~ Altitude H-1% hours H+h 5 hours
(Ms1.) Dir Sperd Speed
feet degrees mph mph
Surface oM 17 16
1,000 090 22 18
2,000 090 22 20
3,000 090 20 21
»000 090. 17 20
5,000 070 13 1k
6,000 oko 08 12
7,000 330 o7 o7
8,000 280 12 1k
9,000 290 17 20
10,000 280 21 22
12,000 310 16 i
14,000 290 0y 12
16,000 020 o7 09
18,000 240 LY Q9
20,000 oko o8 13
23,000 060 05 o7
25,000 240 02 o7
30,000 300 15 10
35,000 260 35 -
40,000 270 25 30
k5,000 280 29 -
50,000 3ko 15 2l
52,000 -~- - 09
55,000 070 06 -
,000 060 15 20
65,000 090 17 -
69,000 .- - 10
70,000 0% 12 o7
73,000 090 ST 13
75,000 ——- .- --
,000 100 60 4o
85,000 090 57 -
90,000 030 5T T2
95,000 .- - --
100,000 o-- -- T9
110,000 .= .- 93
114,000 cm- .- 100
NOTES:
1. Wwind da.n was taken by the Eniwetok weather station.
2. Tropopause height was 59,000 ft MSL.
3. ‘The surface air pressure wes 14.69 psi, the temperature

30.8°C, the dew point 73°F, and the relative humidity 63%.
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Figure 126. Hodographs for Operation HARDTACK I -
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OPERATION HARDTACK I - Holly :
PPG Time GMT Sponsor: LASL

DATE: 21 May 1958 20 May 1958

TIME: 0630 18320 SITE: A PPG - Eniwetok - West

of Yvonne, 4,000 f~
from the nearest edge
‘ of the island
{ 11° 32 38" N
1620 21' 22" B
Site elevation: Sea level
HEIGHT OF BURST: 13.06 ft

Sk kg

TYPE OF BURST AND PLACEMENT:

‘ Surface burst rrom barge on
! water

Water depth: 40O ft

o land o e et

CLOUD TOP HEIGHT: 15,000 ft MSL
; CLOUD EOTTOM HEIGHT: 7,000 ft MSL

A il b, .ot 1 5k

L et v b

.

REMARKS:
Only individual island dose rates are available. These uere obtained
from helicopter survys wade ty the Radiological Satety organization
‘ at H+i hours. The he.icopter survey techniyue called for the pilot
either to land the aircraft at the desircd spot, so that a8 ground
reading could be obtained, cor tc make a slow pass over the desired spot
at an eclevation of 25 feet. Reading s taken at 25 feet w.re multiplied
by a factor of 2 in order to obtain a reasonable approximation of the
b true ground reading. The basic instrument used in the aerial suvrveys
was the AN/PDR-39 survey meter modified to read up to 500 r/hr. The
t-1+3 Jecay approximation was used to extrapolate the H+i hour dose
rate readings to H+l hour.
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Figure 127 . Operation HARDTACK I - Holly.
Island dose rates in r/hr at H+l hour.
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TABLE 41 ENIWETOK WIND DATA FOR OPERATION HARDTACK I - HOLLY

Altitude H=% hour H453 hours H+10 hours
(MSL) Dir Spced  Dir Speed  Dir Cpeed
feet degrees mph degrees mph degrees ‘nph 3
Surface 080 16 090 23 080 23 L
1,000 080 2k 080 26 070 26 ;
2,000 080 26 080 26 Q70 ol
3,000 080 26 080 2k 080 2h
4,000 080 24 070 a2 080 26 ]
5,000 o8o 23 070 17 o8¢ ol :
6,000 090 14 080 17 Q70 20
7,000 100 10 100 17 080 16 )
8,000 120 12 120 14 110 17 .
9,000 150 12 1ko 14 120 14
10,000 180 12 150 10 150 09 :
12,000 210 05 210 10 210 05 {
14,000 280 10 2k 05 2710 02 1
15,000 (270) (07)  (200) (05)  (300) {05)
16,000 250 05 150 05 320 o7
18,000 220 05 120 02 280 09
20,000 220 09 220 10 240 12 ]
23,000 250 12 260 09 210 10
25,000 270 13 290 05 240 10
30,000 280 2k 280 09 2u0 21
35,000 --- -- 280 22 270 20
36,000 270 2l - -- - -- |
40,000 220 22 200 30 190 39 '
45,000 210 38 210 43 210 22 1
50,000 230 20 270 17 270 18 i
NOTES: .
1. Numbers in parentheses are estimated values. 3

2. Wind data was taken by the Eniwetok weather station.

3. Tropopause height was 52,000 ft MSL.

4. The surface air pressure was 14.65 psi, the temperature 2700,
the dew point 75°F, and the relative humidity T5%.
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OPERATION HARDTACK I - Nutmeg

PPG Time GMT
DATE: 22 May 1956 21 May 1958 Sponser:  UCRL
TIME: 0920 2120

STTE: PPG - Bikini - West end Tare

110 29' 46" N
1650 22' 15" E
Site elevation: Sea level

HEIGHT OF BURST: 12.11 ft

TYPE OF BURST AND ITACRMENT:
Surface burst from barge on
water

CLOUD TOP HEIGHT: 20,000 ft MSL
CLOUD BOTTOM HEIGHT: M

REMARKS:

Only individual island dose rates sre available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4 hours. The helicopter survey technique called for the pilot either
to land the aircraft at the desired spot, so that a ground reading
could be obtained, or to make a slow pass over the desired spot at an
elevation of 25 feet. Readings taken at 25 feet were multiplied by
a factor of 2 in order to obtain a reasonable approximation of the
true ground reading. The basic instrument used in the aerial surveys
was the AN/PDR-39 survey meter modified to read up to 500 r/hr.

The t-1+23 decay upproximation was used to correct the H+4 hour dose-
rate readings to !+l hour.
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TABLE 42 BIKINI WIND DATA FOR OPFRATION HARDTACK I =~ NUTMEG

Altitude H-hour H+2% hours H+82 hours !
{MsL) Dir Spred  Dir Speed  Dir Speed o
feet degrees mph degrces mph depgreoes mph 4
Surface 090 16 080 16 080 1k ;
1,000 090 16 070 18 070 1k {
2,000 090 15 070 16 080 15 o
3,000 090 18 080 18 080 14 ¥
4,000 090 18 090 15 090 02 1
5,000 099 16 120 1 990 12 "
6,000 100 17 110 17 110 09 k:
7,000 090 18 100 20 110 1 q
8,000 070 18 080 20 080 1L {
9,000 090 18 090 23 090 1k i
10,000 100 17 100 20 110 1k 3
12,000 080 10 130 16 120 1k ]
14,000 12¢ 10 150 12 140 1 1
15,000 (110) (12)  (140) (12)  (130) {09) B
16,000 110 12 120 10 120 06 {
18,000 220 12 340 10 070 o7 i
29,000 240 08 280 08 310 05 !
23,000 210 09 190 o7 320 o1
25,000 230 06 200 15 27¢ 12
30,000 310 2k 310 14 260 09
33,000 .- - --- -- 220 16 k
34,000 300 21 - - - --
35,000 v -- 260 16 --- -- i
40,000 200 35 200 24 240 14 d
45,000 250 a3 --- -- 290 L §
50,000 320 10 310 o7 200 02 i
55,000 --- -- 080 o7 0ko c2 %
57,000 080 o1 .- - .- .-
,000 200 06 160 06 250 o7 ]
64,000 -- - 080 ot
65,000 090 09 120 o8 -—-e - §
70,000 110 12 110 08 080 o8 i
72,000 -- - 050 08 ;
15,000 080 25 PRN .- am- --
80,000 0% 36 090 35 050 3" :
82,000 e -- 090 38 -a - 1
83,000 .ee - e~ .- 090 22 :
85,000 090 52 - -~ - .- 3
NOTES:
1. Numbers in parentheses are estimated values.
2. Wind data was taken on board ship located within 30
A nautical miles of the Tower at Nan Island, Bikini Atoll.
|} 3. Tropopause height was 54,000 ft MSL.
b. The eurface air pressure was 14,08 psi, the temperature 27.4°C,
¥ 5 the dew point TA5°F, and the relative humidity 76%.
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Figure 130 . Hodographs for Operation HARDIACK I - Nutmeg.
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OPERATION HARDTACK I - Yellowwood
_ : Sponscr: LASL
3 DATE: 26 May 1958 26 May 1958 o - -
. TIME: 1400 0200 - - - 8XTE: TPG - EniQEﬁok_e S of -
e : , T Jaust 7,000 ft. -
| 11° 39" 37" N
162¢ (3' 31" E
' Site elevation: Sea level
Water depth: 75 ft

HEIGHT OF BURST: 10.52 ft

TYPE OF BURST AND PLACEMENT:
Surface burst Irom barge on water

s

e : CLOUD TOP {EIGHT: 50,00C ft MSL
CLOUD BOTTOIM ESIGHT: 30,0C0 £t MSL

BT T okt il

- .

-
ST o R

i

e L

; !
: A
é REMARKS: E
& K
L Only individual island dose rates are available. These were obtained 1
E from Radiological Safety organization helicopter surveys at H+l4 hours.
£ The helicopter survey technique called for the pilot either to land
3 the aircraft at the desired spot, so that a ground reading could be
3 obtained, or to make a slow pass over the desired spot at an elevation
3 of 25 feet. Readings taken at 25 feet were multiplied by a factor of
3 2 in order to obtain a reasonable approximation of the truc ground
3 reading. The basic instrument used in the aerial surveys was the AN/PDR-39
E: survey meter modified tc read up to 500 r/hr. The +-1-? decay approxi- .
- mation was used to extrapolate the H+h hour dose-rate readings to H+l X
1 hour.
i’ 1.
.
212
i : ~ R A SRRSO o e

o PSS OO EIr SR A SN AN I
POV FPRRRTL GO L TN ..uu).,:‘mﬂk‘ﬂw&t.:@unmmum sl il R v Bl Vet 26 1t e ™ 570 PRI
ER - EIRTECvT




et

[
%.

e, T

e

A LA T LA

HANET

RaTE

LAGOON

.. ENIWETOK  ATOLL

0 1 2 3 4 5
STATUTE MILES

REITH

JAMES

HINRY g gan

Figure 131. Opecration HARITACK I -

Island dose rates in r/hr at H+L hour.
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:_ ‘ TARLE 43 ~ ENIWETOK WIND DATA FOR OPERATION HARDTACK I — YELLOWWCOD i
{ ._ %
b Altitude ____H-hour ___H# hours H+10 hours 3
L (MsL) Dir Cpeed  Dir Speed  Dir Opeed .
- S N “feet degrees “mph degrees mph degrees mph ;
. Surface 090 14 070 18 080 15 :
! 1,000 090 16 080 20 080 18 j
8 2,000 090 16 080 17 080 18 ;
- S, 3,000 - 030 18 080 17 090 18 1
4,000 050 . 17 090 15 100 16 E
5,000 08¢ " 16 090 - 12 100 12 3
6,000 oT0 13 080 03 100 12 . s
4 7,000 060 13 070 09 090 12
8,000 050 09 070 12 090 15
3 9,000 050 10 070 12 090 15 ‘
, 10,000 050 08 060 13 090 9 :
i 12,000 0ko 12 050 14 030 12 i
‘ 1k ,000 050 o7 020 03 360 12
L 15,000 (060) (o7 (030) (08) (360) (08) ]
e 16,000 070 o oko o7 350 06 ]
4 18,000 060 20 060 12 100 n6
3 20,000 0'(0 30 960 1k 090 09 ;
A 23,000 090 18 080 18 080 20 F
25,000 100 22 090 18 090 16 i
30,000 080 29 070 23 o790 29 1
1 35,000 110 30 090 23 050 23 i
ko,000 070 3 080 36 090 30 i
P 45,000 080 32 090 29 080 32 :
: 50,000 090 2k 090 17 090 23 :
55,000 050 2k 050 32 050 2k \
] 60,000 070 23 060 20 030 2k b
: 65,000 060 09 050 16 080 21
: 70,000 090 o7 100 23 080 2.
75 ,000 080 L3 100 38 110 35 )
E 80,000 100 49 100 i8 090 55 i
; 85,000 100 51 080 59 090 60 i
) 93,000 100 57 090 5 090 61 i
E 95,000 100 63 090 53 --- -- ;
5 100,000 090 76 090 79 --- -- '
] 1.5,000 080 86 090 - .-
i 110,000 ¢80 79 090 109 .- -
; 115,000 100 105 090 105 .- -
120,000 110 112 100 92 . .-
' 122,000 “e- - 100 90 .ee -
123,000 110 114 cna - .a- .-
! ]
NOTES: !
1, Numbers in parentheges are estimated values. i
2, Wind data was tuken by the Eniwetok weather station.
z. Tropopause helght was 55,000 ft MSL,

+ The surtace air pressure was 1h.66 psi, the temperature 30.6°C,
the dev point T3°F, and the relative humidity 63%.
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Figure 132. Hodographs for Operation HARDIACK I - Yellowwood.
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OPERATION HARDTACK I - Magnolisa

e

PPG Time GMT Sponsor: LASL

‘ DATE: 27 May 1958 26 May 1958
! TIME: 0600 1800 SITE: PPG - Eniwetok - SW of
‘ Yvonne, 3,000 't from
the nearest edge of the
: island
-' _ 11° 32' 34" N

1620 21' 14" E
Site elevation: Sea level

i it Al i

sk B ay

HEIGHT OF BURST: 13.88 ¢t

TYPE OF BURST AND PLACEMENT:
4 Surface burst from barge cn
water

ik

CLOUD TOP HEIGHT: L4k,00C ft ML
CLOUD BOTICM HEIGHT: 1%,0CC ft ¥

Al s e ML s KT

USRS AP,

P e

REMARKS:

e S b

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safety organization at
H+4k hours. The helicopter survey technique called for the pilot either
to land the aircraft at the desired spot, so that a ground reading i
could be ottained, or to make a slow pass over the desired spot at an 3
elevation of 25 feet. Readings taken at 25 feet were multiplied ty ]
a factor of 2 in order to obtain a reasonable approximation of the true 1
ground reading. The basic instrument used in the aerial surveys was
the AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-1-3
decay approximation was used to extrapolate the H+i hour dose-rate
readings to i+l hour.
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Figure 133. Operation HARDIACK I - Magnolia. i

Island dosc rates in r/hr at H+l hour.
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TABLE 44 ENIWETOK WIND DATA FOR OPERATION HARDTACK I =

MAGNOL.IA

Altitude Hehour H+¢ hours li+11 hours
(MsL) Dir Speed Dir opeed Dir Speed
feet degrees mph degrees mph degrees mMph

Surface 0%0 16 110 16 030 12
1,000 080 i 100 16 080 14
2,000 080 1h 100 14 100 09
3,000 090 1% 100 10 080 09
h,000 100 15 100 09 ©90 o7
5,000 120 10 090 09 090 08
6,000 120 o7 070 ot 090 06
7,000 080 05 010 o7 060 o3
8,000 070 08 070 09 020 06
9,000 070 09 060 09 oho 06

10,000 070 09 060 09 030 03

12,000 060 09 140 03 260 03

14,000 o4o 12 110 06 150 05

15,000 (ko) (1%) (110) (o1) (110) (05)

16,000 050 05 100 09 080 05

18,000 100 09 190 09 080 09

20,000 130 0 090 12 070 12

23,000 090 16 Q72 14 050 15

25,000 080 12 060 14 020 13

30,000 060 31 060 31 030 21

35,000 060 25 oko 20 030 23

40,000 080 24 060 30 050 25

45,000 090 39 060 22 020 18

50,000 oko 24 020 30 350 16

55,000 050 23 050 395 050 28

60,000 050 3l Q50 25 080 20

65,000 100 15 070 23 100 16

70,000 080 18 110 22 090 21

75,000 090 3t 110 32 090 2k

80,000 090 kg 100 52 100 18

85,000 090 71 100 6 090 61

90,000 090 78 100 6h 090 69

91,000 090 78 .= -- ~-a --

95,000 ama ~ 100 68 o0 Tl

100,000 cma -- 100 69 080 6k

105,000 -—- - 100 8o - -

110,000 a-- -- 100 99 e -

113,000 R - 100 101 ~—- ..

NOTES:

1,

Numbers in parenthcses are estimated values.

2. Wind data was taken by the Eniwctok weather station.
3. Tropopaust height was 54,000 £t MSL.

h, The surfnce atregrensum was 14.6S psi, the temperature 26.8°C,

the dew point 7

F, and the rvlutive humidity 76%.
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Hodographs for Operation HARDTACK I - Magnolia.
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OPERATION IARDIACK I - Tobacco
PPG Time QMT Sponsor: 1ASL ]

DATE: 30 May 1958 30 May 1958 4
TIME: 1415 0215 SITE: PPG - Eniwetok = 3,000 f .-*
NW of Janet :

110 39' L8" N
162° 13' 48" B

Site elevation: Sea level

TYPE OF BURST AND PLACEMENT:

Surface burst from barge on

vater

CLOUD TOP HEIGHT: 18,000 £t MsSL

CLOUD BOTTOM IWIGHT: WM

REMARKS:

Only individual island dose rates are available. These were obtained
from helicopter surveys made by the Radiological Safetiy organization at

H+4 hours. The helicopter survey technique called for the pilot
e¢ither to land the aircraft at the desired spot, so that a ground

kL 81 o i

reading could be obtaincd, or to make a slow pass over the desired spot
at an elevation of 25 feet. Readings taken at 05 feet were multiplied

by a factor of 2 in order to obtain a recasonable approximation of the
true ground reading. The basic instrument used in the aerial surveys
was the AN/PDR-39 survey meter modified to reac up to 500 r/hr. The
t1:3 decay approximation was used to extrapolate the H+4 hour dose
rete readings to H+l hour.
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Tsland dose rates in r/hr at H+l hour.
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TARLE 45 INIWETOX WIND DATA FOR OPKRATION HARDTACK I = TOPACOD
i
Altitude “H~] hour 4+3:7 hours {49 hours }
{MsL) Pr Speed  Dir Specd Dir Speed E
¢ ' fret degress mph degrees mph degrees aph - k
Surface 080 b 080 23 120 28 :
1,000 080 el 080 26 090 2

2,000 080 36 080 29 100 28
i ,000 090 21 0%0 29 110 30 ]
¢ 4,000 090 16 090 26 120 25
3 5,000 090 b 100 *2 130 2z E
£ 6,000 090 17 100 22 140 3 3

: 7,000 090 22 110 21 140 2€
E 8,000 100 21 110 16 130 29 ;
9,000 110 18 110 16 120 32 1
: 10,000 130 20 110 20 110 33 -
12, 000 150 1 120 09 100 2 1
: 1k,000 130 10 130 ot 120 19 i
‘ 15,000 (130) (1)  (130) (06)  (120) (13) i
! 16,000 140 13 130 05 120 09 b
18,000 120 12 140 02 110 10 !
v 20,000 120 12 110 o2 110 17 ]
i 23,000 130 1w 140 05 120 18 1
: 25,000 120 12 130 ot 150 16 3
. 39,000 190 o7 200 o3 210 ot i
i 35,000 2ko 15 230 12 210 09 ;
40,000 200 17 220 14 210 26
| 45,000 200 17 220 25 230 26
50,000 230 17 230 18 270 12
: 55,000 290 o7 220 05 2ko 08 ]
: 60,000 070 08 070 13 100 18 i
65,000 130 24 ko 18 160 12
70,000 110 17 070 23 070 24
75,0 090 35 090 37 090 38 :
80,000 090 L8 100 55 090 ST ]

85,000 100 68 100 68 0390 69

' 90,000 100 69 100 69 090 Tl

94,000 =-= - eee - 090 p!

§ 95'” 100 71 m 69 - an
3 100,000 100 ™ 090 69 aes - ;
105,000 100 T2 100 76 .ee - i
b 110,000 090 4 - - R, -
: 118,000 090 95 .- - - - i
i

NOTES:
1. Numbers in parentheses are estimated values.

' 2., Wind duts was taken by the Eniwetok weather station. ;
i ? 3. Tropopauce height was 55,000 ft MSL. i
! ' L. The surface air pressure wvas 14.65 psi, the temperature 28.9°C, 3
L » the dew point 75°F, and the relative humidity Th%.
3 M
1
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g OPERATION HARDTACK I - Sycamore

2 PPG Time GHT Sponsor: UCRL

: DATE: 31 May 1958 31 May 1958 : : :

3 TIME: 1500 0300 SITE: PPG - Bikini - SW of .

sl e b

) Charlie 4,000 ft from

) the necarest edge of the
island .
: 11° 41 27" N

?f 165° 16' 25" E

Site elevation: Sea level

e e . b

HEIGHT OF BURST: 11.6L4 ft

TYPE OF BURST AND PLACEMENT: . ]
Surface burst from barge on g

T T T T WG T

water
% CLOUD TOP HEIGHT: 46,000 ft MSL ]
¢ CIOUD BOTTOM HEIGHT: NM %

AT, e e g g

REMARKS:

Only individual island dose rates are available. These were obtained

from helicopter surveys made by the Radiological Safety organization _
et H+h hours. The helicopter survey technique called for the pilot K
either to land the aircraft at the desired spot, so that a ground :
reading could be obtained, or to make a slow pass over the desired 4
spot at an elevation of 25 feet. Readings taken at 25 feet were g
multiplied by a factor of 2 in order to obtain a reasonable approximation 7
of the true ground reading. The basic instrument used in the aerial

surveys was the AN/PDR-39 survey meter modified to read up to 500 r/hr.
The t-1'2 decay approximation was used 50 extrapolate the H+4k hour _
g’ _ dose rate readings to H+l hour. ,
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TABLE 46 BIKINI WIND DATA FOP OPFRATION HARDTACK I ~ SYCAMORE %
. Altitude Hehour : H+3 hours : H+¥) hours ' 3
2 (MSL) Dir Spred Dir . Cpeed Dir Spoed 1
feet degrees mph . degrees wmph degrees mph ﬁ
2 C Surface 090 12 100 17 070 21
g, A o 1,000 110 22 090 21 080 22
: . 2,000 100 23 090 22 080 24
i 31000 110 2 0% 2 . 080 25
E 4,000 110 24 100 23 090 23
; 5,000 110 8 1o - 2 080 18 ¢
4 P 6,000 130 N 110 18 090 15 i
: ‘ 7,000 100 17 110 18 100 15
F ‘ 8,000 100 o7 100 18 100° 15
3 9,000 110 - 1b 100 17 790 20 '
10,000 120 14 110 .16 110 Ly
- 12,000 120 16 110 16 130 16
‘ _ 14,000 080 15 090 1? 100 17
: 15,000 {080) (13) (070) - (090) (15) 3
: 16,000 090 12 050 L 080 1 3
-+ 18,000 120 13 100 09 120 07 3
i 1 20,000 130 18 140 12 - 300 02 -
§ ' .23,000 160 10 130 17 090 08 3
25,000 140 23 100 1 010 16
£ 30,000 010 09 olo 13 060 13 §
L 33,000 270 06 - -~ === == 4
i 34,000 --- -- --- - 120 10
35,000 (260) (12) 280 17 (140) (13)
k 40,(:00 ; 220 26 230 23 230 23
45,000 : 230 2b (259) (17) 300 25 :
; 50,000 280 18 280 12 270 08
, 53,000 === -- 080 06 -=- -- i
; 55,000 (150) (30) - (080) (10) 060 16 )
; 57,000 100 35 --= <= .- ‘
; 60,000 120 26 120 22 100 20
“65,000 - 080 16 . - - -
! 66,000 .- -- 060 30 - -
70,006 100 2k 090 3l 090 29 :
75,000 090 38 --- -- - .- .
3 80,000 100 55 100 53 090 53 g
3 81,000 100 58 —e- .- . - ;
3 85,000 .- - .- .- 090 41 A
i 90,000 --- -- 090 59 080 4
91,000 .- ~- 090 59 .an .a _
E . 94,000 .- - .ee - 080 68 3
3 , f
NOTES: :
‘e T.” Numbers in parentheses are estimeted values.
1 2+ Wind data was taken on board ship located within 30 nautical i
miles of the Tower on Nan Island, Bikini Atoll. f
z. Tropopause height was 55,000 ft M3L. 3
+ The surface air pregsure wns 1%:.62 pai, the temperature 28.6°C, i
the dew pcint TUUF end the relative humidity T3%. ;
*
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OPERATION HARDIACK I - Rose

PPG Time CMT Sponsor: I1ASL
DATE: 3 June 1958 2 June 1958
TIME: 00645 1845 SITE: PPG - Eniwetok - SW of

Yvonne 4,000 ft from the
nearest edge of the island
Site elevation: Sea level

HEIGHT OF BURST: 15.43 ft

TYPE OF BURST AND PLACEMENT:
Surface burst from barge on
water

CLOUD TOP HEIGHT: 17,000 ft MSL
CIOUD BOTTOM HEIGHT: 5,000 ft MSL

REMARKS:

Only individual island dose rates are avallable. These were obtained
from helicopter surveys made by the Radiological Safety organization
at H+4 hours. The helicopter survey technique caslled for the pilot
either to land the aircraft at the desired spot, so that a ground
reading could be obtained, or to make a slow pass over the desired
spot at an elevation of 25 feet., Readings taken at 25 feet were
multiplied by a factor of 2.in order tc obtain a reasonable approxi-
metion of the true ground reading. The basic instrument used in the
aerial surveys was the AN/PDR-39 survey meter modified to read up
to 500 r/hr. The t-!'2 decay approximation was used to extrapolate
the H+4 hour dose-rate reedings to H+l hour.
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Figure 135. Operation HARDTACK I - Rose.
Island dose rates in r/hr at H+l hour.

235

0 S e

CRTTI oy

FYOF VPR NPT W SRR

PUNIEEH RIS CRIPP PRI QURPRI ST ORI

1t et

m_ T SR PR SN




TABLE 47 ENIWETOK WIND DATA FOR OPERATION HARDIACK I - ROSE
X Altitude ___ H-y hour #5; hours
1 {MsL) Dir “Gpesd  Dir “pred
3 feet degrees mph degrees mph
Surface 080 25 070 23
} 1,000 070 26 060 22
i 2,000 080 26 070 2k
: : 3,000 060 24 070 25 '
: : 4,000 080 21 080 20 :
5,000 080 20 090 17
] 6,000 090 22 080 21
; 7,000 080 23 070 2h
- 8,000 070 29 060 22 :
9,000 070 25 060 18 ]
10,000 070 23 080 b ]
12,000 070 10 130 12 :
; 14,000 060 02 110 09 3
15,000 (o70) (05)  (110) {08) i
r 16,000 080 o7 120 ot
18,000 110 12 120 13 ;
20,000 130 09 130 17
: 23,000 100 22 100 15 i
: 25,000 100 2L 100 23 b
30,000 090 15 090 21
L 35,000 140 09 090 15 ;
Lo, 000 180 29 130 24
45,000 160 21 - 160 31
‘ 50,000 2Lo o7 090 09
55,1 060 2k 090 21
§ 62,000 100 28 120 20 j
¢ 65,000 050 22 060 23 ‘
! 70,000 090 33 100 38 1
: 75,000 .- -- 110 35 1
: 77,000 110 45 .. -- H
_ 80,000 .—- . 110 L3 i
85,000 .- - 090 b2 "
. 90,000 --- .- 090 5k 3
95,000 .ee -- 100 65 3
100,000 .- - 100 76
105,000 --- - 100 84 ]
110,000 4 -- 080 70 i
PO - -- 110 76 ;
, NOTES: y
. £ l, Numbers in parentheses are estimated values. 3
- 2. Wind data »+s taken by the Eniwetok weather 2
] station. 5
3. Tropopauur .. .ght was 57,000 ft MSL, ¥
. The surfu-. air pressure was 14,62 poi, the :
temperaturc 27.2°C, the dew point TW°F, und k
the rclative humidity 9%,
236 :
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: OFERATION HARDTACK I - Umbrella

i i PPG Time GMT Spcnsor:  DOD :
: DATE: § June 1958 & Jime 1958 :
s § TIME: 1115 2315 SITE: PPG - Enivetok - NNE of

: :

Henry 3
1° 22* 51" N ?
162° 13* 09" E

: Site elevation: Sea level '
1 _ Water depth: 150 ft 4

I

E : HEIGHT OF BURST: 150 ft underwater

TYPE OF BURST AND PLACEMENT:
Sub-surface burst on lagoon
bottom

e i e S i, et P ke 2

3 .~ REMARKS:

The pattern was obtained from a total of about 80 points which is :
£ really too few to place much reliance on the rather pronounced lobing

: of the downwind contours. "Nearly all of the total gamma dose occurred
¢ within 25 minutes after zero time and was due to the passage of air-

£ borne radicactive material. Gamma doses in excess of 100r occurred

; within the first 15 minutes at downwind distances less than 14,000 feet.
; The residual field due to deposited radiocactive material was relatively

; insignificant, although radiocactive foam may represent a radiological
hazard." T
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Figure 141. Operation HARDTACK I - Umbrella. Idealized

rate contours in r. (Contours represent cumilative
dose to 6 hours.)
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TAELE 48 ENIWETOX WIND DATA FOR OPERATION HARDIACK 1 -

Aititude He hour W& hours
MSL Dir ~Speed  Dir Lpeed

t degrees mph cgrees mph
Surface 060 23 070 23
1,000 050 26 o= .-
2,000 060 2k - -
3,000 070 2“ wen haded
k,000 080 25 .a- -
5,000 080 . &B we- -~
6,000 o0 .3 -
T’M lm i ' a‘t"l iadad] -
8,000 100 A7 -~ -
9,w° loo 20 - .-
10,000 100 2k aea -
12,000 110 18 == --
14,000 120 15 070 09
16,000 100 09 060 15
18,000 160 05 €80 o7
20,000 070 o7 190 05
23,000 090 02 030 09
25,000 080 06 360 05
39,000 050 06 350 17
35,000 330 pt 250 15
40,000 260 i 270 15
45,000 aTo 15 200 a5
50,000 280 10 200 20
55,000 160 08 150 06
60,000 140 o7 240 08
65,000 090 2h 120 22
70,000 100 20 080 16
75,000 100 L5 - --
000 100 57 030 5T
85,000 090 57 —== .-
90,000 090 62 090 63
95,000 Q%0 63 -=- --
99,000 - - .- 090 56
100,000 090 60 —-- -
105,000 090 58 - .-

NOTES:
1. Wind data was taken by the Eniwetok weather station.

2. Tropopause height was 54,000 £+ MSL.

3. The surface air pressure was li.66 psi, the temperature
30°C, the dew point T2°F, and the relative humidity

63%.
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OPERATION FARDTACK I - Maple
PPG Time GMT Sponsor: UCRL
DATE: 1l June 1958 10 June 1958
: . TIME: 0530 1730 SITE: PPG - Bikini - South of
t Fox
: 11° 41' 14" N
165° 24' s4" E
wite elevation: Sea level
HEIGHT OF BURST: 11.58 ft
"TYPE OF BURST AND PLACTIMENT:
; Surface burst from barge on
water
CLOUD TOP HEIGHT: 40,000 ft MSL
; CLOUD BOTTOM IHWIGHT: MM
)
1
REMARKS:

Only individuel island dose rates are available. These were ocbtained
from Radiological Safety organization helicopter surveys at H+4 hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading could bte
obtained, or tu make a slow pass over the desired spot at an elevacion
of 25 feet. Readings taken at 25 feet were multiplied vy a factor
of 2 in order to obtain a reasonable approximation of the true ,rround
reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-i+?2
t decay approximation was used to extrapolate the H+4 hour dose-rate
: readings to I+l hour.
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TABLE 49 BIKINI WIND DATA FOR OPERATION HARDTACK I =

Altitude __ Ji*% hour H+5} hours H+121 hours
{MSL) Dir Speed  Dir speed  Dir speed

PEGD s G ST g i e i e st Sl e el il gt E
PRI i i & B ) Ao iE

feet degrees mph degrees mph degrees mph

2. Wind dats was taken on board ship located within 3C nautical
miles of the Tower at Nan, Biklini 4toll.
E. Tropopause height was 53,000 £t MSL.
« The surface air pressure was 14,66 psi, the temperature
27.0°C, the dev point TW°F, and the relative humidity 81%.

Surface 080 25 oko 25 050 "
1,000 080 23 o70 22 070 wi
2,000 080 2k 070 20 070
3,000 080 23 08o 17 080 PO
k,000 100 22 090 1k 090 b
5,000 110 22 120 17 100 1
6,00C 120 22 140 20 110 ¥
7,000 130 18 150 18 100 i
8,000 140 20 150 18 110 ¥
2,000 130 20 4o 16 110 i
10,000 130 18 130 20 110 i
12,000 100 24 120 20 120 1
14,000 080 21 ko 2k 120
15,000 (080) (22) (140) (21) (130)g
16,000 080 24 140 18 13C:
18,000 140 29 120 2k 150 " ¢
20,000 1ko 28 130 2€ 130 y
23,000 130 21 0 15 120 !
25,000 190 o 190 o8 330 3
30,000 270 20 280 09 280
35,000 250 38 (285) (17)  (285) i
40,000 270 33 2% 25 290 4
45,000 310 ak (315) (24) 350
50,000 330 20 k0 a3 350 1
54,000 070 03 - -- .- 3
55,000  (080)  (06)  (350) (06)  (250)
56,000 - -- 350 02 230
60,000 100 14 130 13 360 ;
63,000 -—- - - - 100
65,000 oT0 33 === -~ s=- - P
70,000 090 21 090 25 . 080 24 : i
75,000 090 32 . - -=- e
80,000 090 58 090 56 090 60
83,000 - - T -- 100 61
8k ,000 e - 090 56 .- -- ]
85,000 090 65 .- e .- ‘:
90,000 090 79 - -- -e- - F
1. Numbers in parentheses are estimated values, 3
i

e 2o,

i
¥
k]
i
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Figure 144 . Hodographs for Operation HARDIACKK I - Maple,
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[ OPERATION HARDTACK I - Asgen
3 l PPG Time ~ GMT * .Sponsor: UCRL F
3 ; TF: 15 June 1958 14 June 1958 , . p
- | - TIME: 0530 1730 ' SITE: PPG - Biklni - SW of 3
1 ; ' Charlie 4,000 ft from 3
; ; ~ the island 1
: 11° 41' 27" N 1
165° 16' 24" E
3 Site elevation: Sea level :
. HEIGHT OF BURST: 10.82 ft :
, TYPE OF BURST AND PLACEMENT:
: ClOUD TOP HEIGHT: u48,600 ft Surface burst {rom barge on
& CLOUD BOTTOM HEIGHT: NM water
{
¥ 3
i
X 4
a !
at
: REMARKS: :
§ Only individual island dose rates are available. These were obtained é
§ from Radiological Safety organization helicopter surveys at H+4 hours. 3
£ The helicopter survey technique called for the pilot either to land f
3 the alrcraft at the desired spot, so that & ground reading could be :
§[ obtained, or to make a slow pass over the desired spot at an elevation B
E of 25 feet. Readings taken at 25 feet were multiplied by a factor
¢ of 2 in order to obtain a reasonable approximetion of the true ground ’

reading. The basic instrument used in the aerial surveys was the
AN/PDR-39 suirvey meter mcdified to read up to 500 r/hr. The t-1:3
decay approximation was used to extrapolate the H+hk hour dose rate

readings to H+l hour.
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TARLE 50 BIXINI WIND DATA FOR OPERATION HARDTACK I = ASPEN
Altitude H+r hour H¥9% hours HH2% hours
MSL) Dir Speed Dir Speed Pir Syeed
Q degrees mph degrees mph degrees mph
L 050 21 060 21 060 23
ey a0 22 o8 2 070 2h
+ 00 080 21 060 22 oy 24
3,000 090 21 o710 22 070 2p
4,000 0%0 a1 090 2b 070 24
5,000 090 20 090 25 070 -
6,000 100 22 - - 090 22
7,000 110 22 - - 090 12
8,000 110 22 - -- 080 23
9,000 120 23 100 22 080 21
10,000 110 14 100 22 080 17
12,000 110 16 100 13 090 17
14,000 120 10 110 15 090 15
15,000 (110) (12) (110) (16) (0%0) - (18)
16,000 110 13 10 17 090 18
18,000 120 13 110 15 090 17
20,000 . 120 13 120 18 090 17
23,000 140 21 120 17 100 15
25,000 150 23 130 21 120 18
30,000 160 26 140 23 130 23
35,000 170 29 (1k40) (26) {150) (2k4)
37,000 - - 0 28 - - -
40,000 150 26 200 33 170 - 25
44,000 - .- - .- 180 46
45,000 160 23 - - vou -
50,000 190 30 190 28 200 20
5k, 000 100 14 ~- .- - .=
55,000 (110) (13) (110) (18) (150) (12)
56,000 -en - e -- 110 10
57,000 . - o710 15 - .-
4000 150 08 060 17T 100 20
62,000 060 20 -—- - —— -
64,620 . .- —as .- 110 08
665,000 onn . 120 38 - .-
70,000 090 29 090 23 060 23
74,000 - .- 060 by - ~e
18,000 —- - ama .. 080 48
89,000 .- -- —ee - 10 5T
NOT'ES: .

1. Mumbers in parentheses are estimated values.
2. Wind data was taken on board ship located within 30 nautical

miles of the Tower at Nan, Bikini Atoll,

3. Tropopause height was ;2,000 £t MSL.
« The surface air pressure vas 14.66 pai, the ¢
L°F, and the relative humidity 7T

the dew point 7
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rature 27.4°C,
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Figure 146 . Hodographs for Operation HARDTACK I -
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OPERATION HARDTACK T -

PPG Time  GMT
DATE: 15 Jun 1958 1% Jun 1958
TINE: 0630 1830

CLOUD TOP HEIGHT: 61,000 ft MSL
CLOUD BOTTOM HEIGHT: NM

REMARKS:

Walnut

Sponsor: IASL

SITE: PPG - Eniwetok - 5,000 ft

SW of Janet
11° 39*' 37" N
1620 13' 31" E
Site elevation: Sea level

HEIGHT OF BURST: T7.21 ft

TYPE OF BURST AND PLACEMENT:

Surface burst from bvarge
on water

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+l4 hours.
The helicopter survey technique called for the pilot either to land
the aircraft at the desired spot, so that a ground reading cc:ld be
obtained, or to make a slow pass over the desired spot at an elevation
of 25 feet. Readings taken at 25 feet were multiplied by a factor of
2 in order to obtain a reasonable approximation of the true ground
reading. The basic instrument used in the aerial surveys was the.
AN/PDR-39 survey meter modified to read up to 500 r/hr. The t-t'32
decay approximation was used to extrapolate the H+4 hour dose-rate

readings to H+] hour.
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Figure 147. Operation HARDTACI I - Walnut.
Island dose rates in r/hr at H+l hour.
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: TARLE S1 ENIWVETOX WIND DATA FOR HARDTACK I- WALNUT
Altitude 17 hour 157 Tours W+10% hours
{ms1.) bir Spced - Dir q4  Dir Spced 3
feet degrees mph degrees mph degrees mph 1
Burface 070 16 100 17 080 17
1,000 070 22 070 25 060 17 4
4 2,000 080 22 080 20 070 21 4
i 3,000 090 2 100 20 080 21 :
,000 090 22 100 20 090 21 4
5,000 090 20 100 ol 090 ay
6,000 090 17 1o 21 090 26 3
. 7,000 090 15 110 2 090 24 3
: ~ 8,000 090 1 110 17 100 20 {
; 9,00 . 100 15 110 14 100 16 E
f 10,000 100 15. 100 15 120 17 :
12,000 090 15 120 10 090 12 :
i 1k,000 110 17 110 o8 110 o7 i
: 15,000 (110) (20) (120) (09)  (110) (08)
i 16,000 110 23 130 12 110 09
18,000 110 23 120 2 120 15 :
20,000 110 21 130 20 120 14 3
! 23,000 150 - 1b 110 oT 130 1k
! 25,000 200 13 130 o7 140 18 i
30,000 180 29 160 ik 170 2k
_ 35,000 190 2k 160 29  (a0)  (26) *
i 40,000 210 26 160 28 170 28
§5,000 - 150 16 160 26 170 45
50,000 10 16 180 30 210 28 ]
: 55,000 110 09 170 06 -—- -- <
57,000 o -- ae= - 050 15 ;
» »000 080 20 080 17 090 20 :
P 65,000 100 26 110 30 (090) (23) :
70,000 090 29 090 28 080 28 4
75,000 090 48 090 39  (08)  (38) ;
i »000 090 57 090 53 090 59 _-
! 85,000 090 69 090 69 == - :
90,000 090 3 100 76 080 sk 3
94,000 090 73 o - == - i
95,000 .m - - 100 ™ ame - i
200,000 -e- - . 100 9% 090 8 ,
105,000 cwe - 090 9N 090 7 !
NOTES:
1. Mmbers in parencheses are estimated values.
2. Wind data was taken by the Eniwetok weather station.

g. Tropcpause height was 54,000 ft MSL.
. The surface air pressure was 14,66 psi, the temperature 27.1°C,
the dev point T6°F, and the relutive humidity 8u4%.
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OPERATION HARIMACK I - Linden
: FPG Time GMT Sponsor: ILASL
DATE: 18 Jun 1958 18 Jun 1958 _
TIME: 1500 0300 SITE: FPPG - Eniwetok - West ol ;
E Yvonne, 4,000 ft from ;
j the island i
E 11° 32' 39" N i
. 162° 21' 23" E L
' Site elevation: Sea level i
Water depth: 33 ft E
] .
E HEIGHT OF BURST: 8.25 ft
E TYPE OF BURST AND PLACIMENT: i
' Surface burst from barge on i
% water i
C :
3- CLOUD TOP HEIGHT: 20,000 £t MSL
5 CLOUD BOTTCM IFIGHT: NM b
: 3
3 3
; |
REMARKS: :
Only individual island dose rates are available. These were obtained y
g from helicopter surveys made by the Radiological Safety organization 3
g at H+4 hours. The hzlicopter survey technique called for the pilot :

either to land the aircraft at the desired spot, so that a ground
reading could be-obtained, or to make a slow pass over the desired
: ‘ spot at an elevation of 25 feet. Readings taken at 25 feet were
8 . multiplied by a factor of 2 in order to obtain a reasonable approxi-
mation of the true ground reading. The basic instrument used in
the aerial surveys was the AN/PDR-39 survey meter modified to read up
‘e to 500 r/hr. The t-1*? decay approximation was used to extrapolate
g the H+4 hour dose-rate readings to H+l hour.
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Figure 149 . Operation HARDTACK T - Linden.
Island dose rates in r/hr at H+l hour.
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TABLE 52 ENIWETOK WIND DATA NOR OPERATION MARDTACK I = LINDEN :
Aititude H-hour H¥3 hours — 19 houra i
{MsL) Nr Speed T Spaed  DIT Speed j
feet degrees rph degrees mph degrees mph g
,f ' Surface 110 18 110 18 070 16 1
] 1,000 090 17 080 b - - j
: 2,000 100 b1 080 15 cam .- 3
1 ,000 120 12 090 12 .- .- A
P »000 120 12 110 09 e - 3
§ 5,000 120 09 110 10 .ee - '
i 6,000 120 09 110 08 ——— .-
7,000 120 05 100 o7 ae- --
i 8,000 120 05 . 100 05 .- -
9,000 110 o7 080 o7 aa- - .
10,000 100 15 090 09 .- - 3
12,000 110 14 110 12 .- -- :
1k,000 12 120 09 ——- - :
15,000  (130) () (0)  (12) (0) (1) ;
16,000 17 130 1 120 1k -;
18,000 110 24 110 25 130 18 i
£0,000 100 20 110 23 120 16 ;
23,000 100 16 100 12 130 10 1
25,000 1ko 13 140 13 140 o7 3
¢ 30,000 060 15 070 13 080 o7 ]
4 35,000 070 25 --- - oo 12
: 40,000 320 o7 010 1 320 13 i;
i h1,000 .- -- 290 17 .—- - ‘
z 45,000 340 13 .- -- 340 22 :
{ 50,000 030 o7 010 o7 060 o 3
55,000 120 15 1o 13 200 14 %
: 60,000 100 16 0% 09 0%0 23 1
65,000 090 37 - -- 090 26 ;
70,000 100 38 100 33 .- - ;
75,000 120 4o - - .- - ,
: 80,000 100 A8 109 52 m—— - 7
{ 85,000 09¢ 63 -= - .- -- ;
90,000 090 69 0%0 T4 .-- ~- :
¢ 95,000 090 85 -—- - nee -
100,000 100 110 100 95 - - i
4
- m: . 3
1. Numbers in parentheses are estimated values. ]
2. Wind data was taken by the Eniwetok weather station. 3
3. Tropopause height was 54,000 ft MSL. j
The surface air pressure was 14.65 psi, the temperature 31.2°C, ;

the dew point 7T7.50°F, and the relative humidity T1%.
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OPERATTON HARDTACK I - < :Fedwood
. _IPG Tme aMT  Sponsor: UCRL E
: DATE: 28 Jun.1958. 'Z7 Jun 1958 Co R -
3 TIME: 0530 - 1730 ., SITE: PPG - Bikini South of Fox
; ' B 11° b1* "14" N .3
g 165° 24t 54" B :
i Site ele.ation: Sea level A
L , HEIGHT OF BURST: 10.79 ft ﬁf‘
5 ‘ . ' ; 'y
- o TYPE OF ‘BURST AND PLACEMENT:
g Surface burst from barge on
Ei vater '
4 CLOUD TOP HEIGHT: 51,000 ft MSL ]
Eg CLOUD BOTTOM HEIGHT: 28,000 ft MSL 3
3 | ;
! l
1
A
g
¥, E
z;.
§ | REMARKS: !
s : Only individual island dose rates are available. These were obtained ﬁ
i » from Radiological Safety organization helicopter surveys at H+4 hours. i
A ' The heliccpter survey technique called for the pilot either to land " :
3 the aircraft at the desired spot, so that a ground reading could be ;
3 obtained, or to make a slow pars over the desired spot at an elevation 3
3 of 25 feet. Readings taken at 5 feet were multiplied by a factor of 2 =Q
i in order to obtain a reasonable approximation of the true ground reading. E
< The basic lnstrument used {n the aerial surveys was the AN/PDR-39 survey 3
3 meter modified to read up to 500 r/hr. The t-1°? decay approximation 3
was used to extrapolate the H+li hour dose-rate readings to H+l hour. k
§
A
| ¥
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TABLE 53 311(11\*1 me m'rA FOR &T\‘ERATION mRDrAr'K I - REDWOOD -
' ,‘ e : :
T ' .&'J.ti,‘.:ud‘e A _3, hour T }I+9a hours <vi H+lz2y hours - A
‘ fMSL) . Dir Spoe PinL Spred © Dir  Speed
- fezet - degrees - 'mph - dekrees mph degrees: mph
~ Surface (440 23 © o080 . 23 090 25
1,000 070 - 23 050 29 090 33
2,000, otc -z oBo 29 100 29
3,000 e - - 23 090 28 100 ol
4,000 70 20 . OGD 25 100 12
5,000 . ¢30 A8 - 100 23 110 17
. 6,00u 100 21 100 = 22 110 16
- . 7,000 100 22 100 ¢ 22 110 23
o 3,000 110 - 120 20 110 25
9,000 110 23 110 18 110 28
£ 10,0G0 110 23 120 20 110 24
; 12,000 110 21 110 20 120 25
14,000 110 20 120 21 100 2k
2 15,000 (120) (18)  (110) (1)  (100) (e5)
1 16,000 . 100 18 110 21 100 26
18,000 090 16 120 25 120 29
20,000 100 i8 110 21 110 .23
i 23,000 080 12 100 22 130 20
" 25,000 | 140 12 100 28 140 23
S 30,000 070 06 .-- -- 120 23
q 35,000 180 03 --- -- 140 o7 3
40,000 170 16 --- .- 190 07
2 45,000 210 26 ——- -- 220 09
50,{00 e3¢ o --- -- oLo 16 ;
~ 55,000 310 o7 --- -- 1o 18 .
60,000 130 08 --- - 080 28 ’
85,000 ——- - T .- 090 41 4
70,000 —o- -- --- -- 100 Sk 3
72,000 --- - --- - 110 L6 .
: 1. Numbers in parenitheses are estimated values.
; 2. Wind data was taken on teard ship within 30 nautical miles :
of the tower at Man Island, Bikinil Atoll. g
3. Tropopuuse height was 52,000 ft MSL. ]
: 4. The surface s.r pressure was 14.65 psi, the temperature 27.3 C §
. -the dew point 75.5°F, and the relative humidity v2%. .
S
g
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OPERATTON HARDIACK I - Elder
‘ PPG Time GMT . Sponsori ILASL 'f«
DUE: 28 June 1958 27 June 1958 _
TIM3: 0630 1830 SITE: PPG - Eniwetok - SW of s
‘ ‘ Janet 1,000 ft to :
near: st edge of island -.'i

11° 39' L8" N ;

162° 13' 48" E 3

Site elevation: Sea level 3

HEIGHT OF BURST: 9.17 ft i

3

]

_ TYPE OF BURST AND PLACEMENT: !

CLOUD TCP HEIGHT: 50,000 ft MSL Surface burst from barg=2 on b
CLOUD BOYSOM HEIGHT: NM water. b
i

i

3

s

REMARXS:
Only individual island dose rates are available. These were .obtained :
from Radiclogical Safety organization helicopter surveys at H+i hours. .
The hellcopter survey technique called for the pilot either to land )
the aircraft at the desired spot, so that a ground reading could be )
obteined, or to make a slow pass over the desired spot at an elevation 1
of 25 feet. Readings taken at 25 feet were multiplied by a factor of 2 i
in order to obtain a reasonable approximation of the true g+ound ;
reading. The basic instrument used in the aerial surveys was the AN/PDR-39 3
survey meter modified to read up to 500 r/hr. The t-1'2? decay approxi- :
metion was used to extrapolate the H+4 hour dose-rate readings to H+l ?
hour. :
3

]

262




T T T R e T AR 4

A R R T T
. N N

LN .g'#,fﬁm ¥

RNkt RE SRS ied T bl

e e & TS

I st~ s PR LI T
- :

" TR

T

LAGOON

ENIWETOK ATOLL

0 1 2 3 4 5
STATUTE MILES

Figure 153, Operation HARDTACK I -

HENRY o onn

Elder.
Island dose rates in r/hr at H+l hour.
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3 TABLE 54 ENIWETOK WIND DATA FOR OPERATION JARDIATK I - ELDER

Altitude __ H-3 hour _H+5% hours H+1l5 hours o
? (MSL) Dir Speed Dir Spced Dir Speed . A
' feet degrees mph .degrees mph degrees mph :
Surface 080 2l 090 17 100 16 E

1,000 070 26 070 23 100 26 _ :

2,000 070 26 ©90 2b 100 - 26 ’

. 3,000 080 2L 100 o 100 26 3
4,000 0% 22 100 22 100 26 E
P 5,000 090 22 100 2h 100 26 ;
f ~ 6,000 100 22 110 28 100 26 .
7,000 120 23 110 23 100 26 ¥
1 8,000 130 21 110 22 100 26 Cg
3 9,000 130 22 100 24 100 30

10,000 120 20 110 26 100 31

12,000 090 20 1.00 22 100 26 3

14,000 090 18 100 22 100 26 ]

15,000 (100) (17) (100) (22)  (100) (19)

16,000 110 16 100 22 100 06 :
» 18,000 120 13 12¢ .22 080 33
k 20,000 110 16 120 22 (060) (20)
23,000 110 16 120 17 100 18 ; fi
25,000 090 15 100 1h 110 23 ]
30,000 230 16 180 21 1h0 28 3
: 34,000 --- ~- 160 38 --- -- 3
35,000 190 33 (160) (37) 140, 31 3
40,000 180 W7 160 29 190 26 3
45,000 180. 23 (220) (21) 2Lo o7 4
E 50,000 180 23 280 13 150 13
53,000 - -- 180 13 —- - 3
55,000 120 13 (160) (k) 270 30 '

60,000 100 26 100 18 110 23

‘ 65,000 100 28 —e- -- 090 L7 ;
70,000 060 46 100 ue 090 56 1
75,000 100 47 .e- - 090 56 :
80,000 090 61 090 62 090 61 ;

85,000 090 67 - 090 Th 4

90,000 090 93 100 87 090 87 ' . q

95,000 090 90 s=- -- 070 90 -

: 100,000 .- -- 100 105 -—- -
- 105,000 -—- -- 100 117 ——- .- :
4 : 110,000 - -- 100 107 --- -
‘ f 116,000 .- -= 100 90 --= - 3
s NOTLS: i

: 1. Numbers in parentheses are cstimated values. j

2. Wind data was taken by the Eniwetok weather station. ;

?. Tropopause helght was §2,000 £t MSL.

« The smurtace nir prossure was 1463 psi, the tomperature 27.4°C, the p

dew polnt 7h°F, and the relative humidity 78%. i

264 A . _ "4

]

1

el

v R T T S - o . - ' | N S
. . . a B T IS W Y



1T T Y LT

H- 'lal-lours

RRCReatind R e
e e g, R e s

B
e e bt

B L NS i

R AT e e
PR

= ey
1 o vt B L

'.)‘:"*:’%3155":«55:1 Grsvsed oaeg e M

SCALE !

0O 40 80
miles

Risc rate. S00O0 tt/hr

]
H+iiYy —()—

Figure 134 . Hodographs for Operation HARDTACK I - Elder.,

o ot i, B - .
e G R R R TR A R
b “ R N T RN

e AN b A b %

265

et T K e b e g

e T




s v bt o~ - B S — e e TRy s

L]

OPERATION HARDIACK I - Oak
PPG Time oMT Sponsor: IASL
DATE: 29 June 1958 28 June 1958 ' k
_ TIME: 0730 1930 SITE: FPG - Eniwetok - 3 mi ’ E
: : SW of Alice 3
o TOTAL YIELD: 8.9 Mt - n%-36r 28" N
| ' 162° 06' 28" E g
. Site elevation: Sea level :
FIREBALL DATA: Water depth: 13 ft
Time to 1lst minimum: NM
Time to 2nd maximum: 2.98 sec HEIGHT OF BURST: 6.5 ft
Radius at 2nd maximum: NM
TYPE OF BURST AND FLACEMENT:
CRATFR DATA: Surface burst from barge on
Diameter: 4,400 ft water ' ;
Depth: 83 £t ' i
CLOUD TOP HEIGHT: 78,000 ft MSL 3

ClLOUD BOTTOM HEIGHT: M

e e

i

REMARKS:

Only individual island dose rates are available. These were obtained
from Radiological Safety organization helicopter surveys at H+l hours.
The helicopter survey technique called for th2 pilot either to land the
aircraft at a desired spot, sc that a ground reading could be obtained
or to make a slow pass over the desired spot at an elevation of 25 feet.
Peadings taken at &5 feet were multiplied by a factor of 2 in order to
obtain a reasonable approximation of the true ground reading. The hasic
instrument used in the aerial surveys was the AN/PDR-39 survey weter
modified to read up to 500 r/hr. The t1-2 decay approximation was
used to extrespolate the H+l! hour dose-rate readings to H+) hour.
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